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r_drp_affine Affine
r_drp_affine.dat
r_drp_affine.h

r_drp_argb2grayscale ARGB2Grayscale
r_drp_argb2grayscale.dat
r_drp_argb2grayscale.h

r_drp_bayer2grayscale Bayer2Grayscale
r_drp_bayer2grayscale.dat
r_drp_bayer2grayscale.h

r_drp_bayer2rgb Bayer2Rgb
r_drp_bayer2rgb.dat
r_drp_bayer2rgb.h

r_drp_bayer2rgb_color_correction Bayer2RgbColorCorrection
r_drp_bayer2rgb_color_correction.dat
r_drp_bayer2rgb_color_correction.h

r_drp_binarization_adaptive BinarizationAdaptive
r_drp_binarization_adaptive.dat
r_drp_binarization_adaptive.h

r_drp_binarization_adaptive_bit BinarizationAdaptiveBit
r_drp_binarization_adaptive_bit.dat
r_drp_binarization_adaptive_bit.h

r_drp_binarization_fixed BinarizationFixed
r_drp_binarization_fixed.dat
r_drp_binarization_fixed.h

r_drp_canny_calculate CannyCalculate
r_drp_canny_calculate.dat
r_drp_canny_calculate.h

r_drp_canny_hysterisis CannyHysterisis
r_drp_canny_hysterisis.dat
r_drp_canny_hysterisis.h

r_drp_circle_fitting CircleFitting
r_drp_circle_fitting.dat
r_drp_circle_fitting.h

r_drp_corner_harris CornerHarris
r_drp_corner_harris.dat
r_drp_corner_harris.h

r_drp_cropping Cropping
r_drp_cropping.dat
r_drp_cropping.h

r_drp_cropping_rgb CroppingRgb
r_drp_cropping_rgb.dat
r_drp_cropping_rgb.h

r_drp_dilate Dilate
r_drp_dilate.dat
r_drp_dilate.h

r_drp_erode Erode

r_drp_erode.dat
r_drp_erode.h

3.1 774 ILER(1/3)
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r_drp_find_contours

r_drp_find_contours.dat
r_drp_find_contours.h

r_drp_gamma_correction

r_drp_gamma_correction.dat
r_drp_gamma_correction.h

r_drp_gaussian_blur

r_drp_gaussian_blur.dat
r_drp_gaussian_blur.h

r_drp_histogram

r_drp_histogram.dat
r_drp_histogram.h

r_drp_histogram_normalization
r_drp_histogram_normalization.dat

r_drp_histogram_normalization.h

r_drp_histogram_normalization_rgb
r_drp_histogram_normalization_rgb.dat
r_drp_histogram_normalization_rgb.h

r_drp_image_rotate

r_drp_image_rotate.dat
r_drp_image_rotate.h

r_drp_laplacian

r_drp_laplacian.dat
r_drp_laplacian.h

r_drp_median_blur

r_drp_median_blur.dat
r_drp_median_blur.h

r_drp_minutiae_delete

r_drp_minutiae_delete.dat
r_drp_minutiae_delete.h

r_drp_minutiae_extract

r_drp_minutiae_extract.dat
r_drp_minutiae_extract.h

r_drp_prewitt

r_drp_prewitt.dat
r_drp_prewitt.h

r_drp_reed_solomon

r_drp_reed_solomon.dat
r_drp_reed_solomon.h

r_drp_reed_solomon_gf8

r_drp_reed_solomon_gf8.dat
r_drp_reed_solomon_gf8.h

r_drp_resize_bilinear

r_drp_resize_bilinear.dat
r_drp_resize_bilinear.h

r_drp_resize_bilinear_fixed

r_drp_resize_bilinear_fixed.dat
r_drp_resize_bilinear_fixed.h

r_drp_resize_bilinear_fixed_rgb
r_drp_resize_bilinear_fixed_rgb.dat

r_drp_resize_bilinear_fixed_rgb.h

FindContours

GammacCaorrection

GaussianBlur

Histogram

HistogramNormalization

HistogramNormalizationRgb

ImageRotate

LaplacianFilter

MedianBlur

MinutiaeDelete

MinutiaeExtract

Prewitt

ReedSolomon

ReedSolomonGf8

ResizeBilinear

ResizeBilinearFixed

ResizeBilinearFixedRgb

3.2
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r_drp_resize_nearest ResizeNearest
r_drp_resize_nearest.dat
r_drp_resize_nearest.h

r_drp_simple_isp SimplelSP
r_drp_simple_isp_bayer2grayscale_3.dat
r_drp_simple_isp_bayer2grayscale_6.dat
r_drp_simple_isp_bayer2yuv_3.dat
r_drp_simple_isp_bayer2yuv_6.dat
r_drp_simple_isp.h

r_drp_sobel Sobel
r_drp_sobel.dat
r_drp_sobel.h

r_drp_thinning Thinning

r_drp_thinning.dat
r_drp_thinning.h
r_drp_unsharp_masking UnsharpMasking
r_drp_unsharp_masking.dat
r_drp_unsharp_masking.h

3.3 77 1 ILEERK(3/3)

RO1US0367JJ0103 Rev.1.03 RENESAS Page 11 of 125
2019.05.31



Rz/A2M T )IL—T

4. DRP Library

4. DRP Library {:#k

4.1

DRP Library %D % &5

AR TIX, DRP Library IZ&ENDa 7 4 7 b—a T —ZDHAFRIZHONWT, RO TRREL TV

£

HRER

HRERE R

avIJ4490L—>3
N e

V749 L—230F—32DT7A4IILATY, DRP Driver ® R_DK2_Load()B8#1 T DRP ~0O
—FLTLEEL,

st/A—2 a3y

AR TEMET S22 749L—23 0 T—2DIN—23 0% RLET, DRP Driver D
R_DK2_GetInfo)B# TG TEE 7.

avI7449L—v3
DT=RYARX (N
1h)

AVI749L—2a T—8DHYARXERLET, BGDBZNA—2avhBH I GEIETRTH/NN—
SavIZDOWTEREELET,

AYETFALI

AVI7490L—2a0T—2FERTEODAYE T 7ML IR TT, #include "~y F 774
IW'TA I IL—FLTLESL,

INTA—4A

ERTHEELET D/ A—2 %R LET, DRP Driver ® R_DK2_Start()Bi#kI= & > T. CPU 4l
MO DRPEIIC/IASA—AEELET, INTA—R(E. AYFT7AILDPFTHEERE LTESE
ENTWET, BBREETT SN, CPUBITENRSA—FERELTLESL,

stdinth TERSNTWAT—4 424 T&HERALET,

Tz, IS A—FEHMLIZFERE. src. dstHFDT7 FLRERT /NS A =2 STHEEIE. ¥
BAE) LICHEETHIVENHYFET ., X2

AN

NIA—BTHELET—20FMITOVTRLETS . ANER., SLUVHNEHBDOT KL RIS
DWTIE, FISERBEDOLLRY ., RIL7 FLAZEERRETY,

24

EIERAFERAT 52 1T, DRPIZ6HDAAMILEE >TVWET, BROZAIL~DEE
IX. DRP Driver ® R_DK2_Load()BA#x&ERALZET,

HELE

ANEBRERARICHEIL T, BHORE TS CAWEBATEENRLET,

HEINEIL. DRPDEHED6 DDAAMILEFRAL. 3ZAMIWUTOaAY T4 L—2arT—4
FEHRO— KT B ETEITAETT, 32MILUTOAL T4 L—Y3TF—4%DRP A
FEHO—FI2HEIZDO0TIK. TRZ/A2M 4 )L—T DRP Driver 21— —X3I=27J/L1 D
R_DK2_Load()BEA#MDEHAZEZSH L TS &L,

Bl ANEBREMARIZIDEI LI5S
ANER

fEER V74— 3 T—2OERICOVTEHBALET,
AR AEBEASBNIEZZITRLET,
1 arv T4 L—varT—%OKRE4 L. DRP Driver ® R_DK2 Getinfo)Bi%Ccar 7 4 7/ L—va v

T =2 I b G I REZR ST

%2

IRT A —H BT BME. KON EIBOANE ST —F 3 Cortex-A9 DXy v 3= b7 ICIFEE

L. AT ONENRNRT A= KO, BEOAN T —2 L —F LARWREEIZ/AR-> TG &
[ A3 IEF I ZEE L £ A, DRP Driver ® R_DK2_Start)Ri% = — A RiICF v v 2D 7V — %17

9. FmiL,

NI A=H RO\ BIBOAMNT =2 2HFx v v ¥ 2 BlICELE S 572 & O L ZAT

IMBENRHY £,
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RZ/IA2M J')L—TF 4. DRP Library

DRP Driver @ API B350 732>\ Tk, DRP Driver ® 2 —%— X~ == 7 /)L [RZIA2M 71—~
DRP Driver = —¥# —X<~==7 /L (R01US0355) | #&M L T 77 &,

RO1US0367JJ0103 Rev.1.03 RENESAS Page 13 of 125
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RzZ/IA2M J)L—TF 4. DRP Library

4.2 Simple ISP

421 Simple ISP $%&

Simple ISP (X # 385 (2 fcii 72 ISP (Image Signal Processor) TH 0, AE U EIZHHrF v 7V Fr—FT—4
(A Y —HlF) IZxt LT, oA, BlROMIE, TEYA 7, A4 XRE, 8k, T~ EE S
ATTABLEALEST, HHh74—~> MEIZDRP 7477V EHELTEY, YCbCriH/, 7' LA
A=V O 2N H Y £, i, AE (HEWEEICHIE) 1. Simple ISP 2> & 4572 (Ank sy FE A 2 )
VW, CPUMITTCMOS B D7 A oy v v X —HEZEST 52 L TEIATEET,

Simple ISP
RAM BEDWE EROIEE FTESAD J A XRE jiE5i o 73> XAHIE RAM

CMOS R v
Sensor ,@.@ é LT - L >

G ¥ b YCher

— | Bayerficsl >+ ) : )t PY > or

. B L é cr Grayscale

>(+)( : )—i . 4 »

___________ ®

Yy v
AE

41 SimplelISP 71 v 7

R TER D XA B D% RGB At L C R Rl R

RS IE D A Y —EF D& RGB s isxt L CING & R X DA IEALEE
TEYA Y D XA Y —EH N5 YCOCr %y £ 7213 Y Ay ~ DAl LEE (ACPI/LI)
A RRE Y BT D 2 A RRFELFE (Median filter)

sl e DY BTS2 S L ALER (Unsharp masking)

H o~ HHIE DY BT RSB L~ Al IE AL

4.2.2 Simple ISP 54 75 1) {8k

Simple ISP 7 A4 77 Vid, TEROLIIZ, 2fEOEN 7+ —~y MIeLicar7 4 7L —var7—
ARHYES, TNENDI LT 4 T L= a T —=2I2%, HREREL SN 6 XA VRE . B XA A
D3 X ANRBH Y RIS CTHEWITAREE 720 £,

=41 Simple ISP 54 73 D—&

7 24 ILEK AVIT4TL—23vT—2IT7MILE
YCbCr 5 51 6%A4JL r_drp_simple_isp_bayer2yuv_6.dat
3% r_drp_simple_isp_bayer2yuv_3.dat
JLARr—)LAh 674 r_drp_simple_isp_bayer2grayscale_6.dat
3% r_drp_simple_isp_bayer2grayscale_3.dat
R01US0367JJ0103 Rev.1.03 RENESAS Page 14 of 125
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RzZ/IA2M J)L—TF 4. DRP Library

4.2.3 Simple Isp API

Simplelsp
SR ISP /XA T5A U CUMELET
AVI4 L= a3 vF—a2T74)L 1) r_drp_simple_isp_bayer2yuv_6.dat
2) r_drp_simple_isp_bayer2yuv_3.dat
3) r_drp_simple_isp_bayer2grayscale_6.dat
4) r_drp_simple_isp_bauer2grayscale_3.dat
N —2 3> 0.91
aAV749L—230F—4Y 44X N4 k) 1) 427424, 2) 235328, 3) 369088. 4) 201824
ANYEIT7ALI)L r_drp_simple_isp.h

NS A—5 BERS

r_drp_simple_isp_t

A UINE it} &% BA
src uint32_ t  AHEZO7 FLR
dst uint32_t HAHEBEOT7 KL X
width uintlé_t EgoME (1), 3). 4)% 16~1920, 2)IF 16~1022, 2 ®
BRUE)
height uintle_t E#OFS (4~1080. 2 DEHLL)
component uint8_t 1. BEEAREEZIMETS. 0 BEAEEZMB LAV
accumulate uint32_t  ERAHEEEORMEDT FLR

areal offset x uintl6_t &L EET 5%EE 1 ORRLED X EE
areal offset y uintl6_t &L EETS5EE 1ORKEED v EE
areal_width uintle_t @EFoiEaEd 34EE 1 Dig

areal height uintle_t @EFRoEETR4EE 105

area2 offset x uintl6_t @K EET 55EE 2 ORRLED X EE
area2 offset y uintl6_t @&gHEET 5%EE 2 ORKRLED v EE
area2_width uintle_t @EFoiEEd 34EHE 2 Dig
area2_height uintle_t EFRoEETR4EE 205
area3_offset x uintl6_t &L EET 5586 3 ORRLED X EE
area3 offset y uintl6_t &K EET 55EE 3 ORKLED v EE
area3_width uintle_t @HiEEd 54EE 3 Dig
area3_height uintle_t S EETIEEINTS

bias_r intg_t EED/NA 7 ABEE RHESD) (-128~127)
bias_g int8_t EBD/N( 7 AMWIERE (GHEY) (-128~127)
bias_b int8_t ERD/NA 7 ABEE (BAHES) (-128~127)
gain_r uintle_t EEHoS (4 U@HERE RESD)

E47 4bit KNEEER. T4 12bit A/NRER
gain_g uintle_t EROY A UMIEE (GKH)

E4I 4bit HEHER. T 12bit AV/NERED
gain_b uintle_t ERO4 A UMHIEE (B KH)

E4I 4bit HEHER. T 12bit AV/NERED
blend uintle_t /1 XBREDEE (0x000~0x100)

0x000 : OFF, 0x100 : ON (F§&X)
strength uintd_t BHIE T ILI2DRFAEDIE (0~255)
coring uint8_t @k J 4207 ) T DIE (0~255)
gamma uint8_t 1: HORWESHY., 0: HUIMWELEL
table uint32_t  HUTHIEITES LUT7 KL R

24 L 1) 6.2)3.3)6.4)3
HE|IE e

RO1US0367JJ0103 Rev.1.03 RENESAS Page 15 of 125
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RZ/IA2M 5 )L—TF

4. DRP Library

fRER

ANER
ANE

S
=2
~
=
S
=
~
e
@®
g
=
=)
=

)
®
)
@
o)

=
Oe
=
We
on
w
o2l
=
o~
3=

S
Y
P
&
w
)
~
Y
P
Ly
w
)
=
w
@

®
vs]
®
vs]
®

S
=
=
=
=
N
S
B
@
=
=
S

8
o2
o8
oF
xE
S S S S ey

BORALY—EHNETHEITRLET, LEVILDOT—2ERIE8bit & LTS,

YCbCr422 (16BPP) Ff=I&% L4 A4 —JL (8BPP) . /85 A —% width, height TIEE L -E#

R G = G R
| 05 M a5 M 25 M 35 M (45) |
HHEE
YA XTHAEIINFET,
BN TS5 4 UNEER
BERITEE

NAY—ERH 0D RCB BRI LEBE LBERZHEALET, /AT A—2D areal N5 area3 THf
EL=3DDMEEIZH L, RS, GRS BRROD I DORHNEBICHEELET., G5t 9 DDEEIE
M. accumulate THRESNIT7 FLAANEASKFET, LEBEEE=32bitRLLEHDT, A5t 36

NA LT DEEEHERL TS,

width

A\ 4

areal width

areal height

(x,y) = (areal_offset x,

areal offset_y)

accumulate (7 KL X)

R01US0367JJ0103 Rev.1.03
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RzZ/IA2M J)L—TF 4. DRP Library

BESEEEN S THEERUTOXTRELHTEEY,

0.299 x R DFEE + 0.587 X G DFEE +0.114 x B OfEE

R =
- SO x RO B &

F. BEROOEHELUTOXTEHTEEY,

Ror B OfEH
RN DR x FEIRDO R S + 4

ks O (RorB) =

G DR
BIROBE x FIOR S + 2

0N (G) =

WERSHHIE

AN Y —FFID RGB DRI xt L. /35 A —4% bias_r. bias_g. bias_b THE L=ENME
Eh. gain_r. gain_g. gain b THRELLENREIILET,

WTEFAY

YChbCr HATIE, #BEEAHS—TL—2#EE (ACPI) I2& YA r—EHIA S YCbCrd22 ~%E
B, LA RT—)ILEATEHBEREEBEE (L) [2&Y, RANY—EHINST LS RAT—IL~AEHBRLE
ER

B/ A XBE

Median filter 7)ILI Y XLIZ& Y / 4 RBEEZTVET,
AHEE & Median filter / 4 ABREHRDEERE, /NFA—4 blend DEIETERT HZET,. /4K
BETIEEFHETEET, blend C0 ZHBELGEE. /1 XBREMNS OFFIZHYET,

AFNE& x (256 — blend) + median &% x blend

i = 256

W1k

Unsharp masking 7L 3 ) X AICK UEBRO#EHFIEETVET, AAICHLT, UTO8ARASZ TS
DTUTANEITHERLEI YO ERET S ETREEEZTVEY, BS{LDREZ strength, f#
BIEZETHRVRIBZED L ZLME# coring THRELET,

8ARMSTSVTFTLITqILE
1 1 1
1 -8 1
1 1 1

SBEEMEBEHEIUTOESY TY,
mﬁ=kﬁ—(
A:8HRASTSUTUITANEENT-HR

strength

Ty OMNBIMEREEICH L THEIEMEEZETLAEWVE ST coring THRLET ., UTOXZHE-
LTWAEEERIEI T A LIVEBEZTVERA,

coring > |A|

RO1US0367JJ0103 Rev.1.03 RENESAS Page 17 of 125



RZ/IA2M J')L—TF 4. DRP Library

W5 THIE

IS A—4% table THEELETZ FLRIZHAVYITF—TILEBML TS, 0~2550 table T
BESh-LUT 23BLTEREEOERETVET,

=15

WEAHIE DB
BESEEOHENSTFYIEEZEH L. FTHEEZANT, BEXHEETSILENTEET, 8
BEMEWLMESIE, vy —XRE—FRZELCT S, ¥Y120%L1F5, FHEELAENGEIX. v
YB—RAE—REELTDH, YMUETIFRETRIDTEET,

WARTA NS RDE

BESEEDERZANT., Y1 UVHBEZUTOLSICITIZETHRIA MNSUADRAREZITS

ENTEFT, CHRNZEEARELT. R BOBHSDEERBREZLEL. TOLENLT A VDRE

EEHELET,

1)
R:70 G:100 B:80 R:70 G:100 B:80 R:100 G:100 B:100
B D) 7 BUAG GIZHHETREBD RIA NNRTUAD

R i TS T
R:100--70=1.42 B:100--80=1.25
LEBDEEIE. REYGH1.42/E. BEKYGCGHA 1.25FEHDT, RODTAUH1.42&, BDOFTA
VEL25ERTELTSEEL,

EE 7L
RO1US0367JJ0103 Rev.1.03 RENESAS Page 18 of 125
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Rz/A2M T )IL—T

4. DRP Library

4.3 Imag

4.3.1 BinarizationFixed

e filter

BinarizationFixed

B4 % B E BB (Threshold) T {EEBRAER L FT

AVI4 L= a3 vF—a2T74)L r_drp_binarization_fixed.dat

HGN—D 3>

0.90

AVI4 L= arTF—2Y 44X (84 k) 16960

ANYEIT7ALI)L r_drp_binarization_fixed.h
NS A=A BiERL
r_drp_binarization_Ffixed_t
A UINE it} HzL)]
src uint32_t A AEBOT KL X
dst uint32_t  HAEZRO7 FLR
width uintle_t Egotg (7€)
height Uinti6_t @mEOEs (EJ L)
threshold uint8_t “{E{LDEAE (0~255)
AR  ANEE 7 RELR . src TETE
g (EY &) . width THE (32~1280. 8 MEHfE)
B (E2+L) : height THE (1~960)
T4+ —<w b : 8bit LA RT—IL (LEYEILHIY L/31 |)
T—3H%4X . (width) x (height) x 1/31 k
H A Eg 7ERLR . dst TIE
g (EY &) . ANEBERLC
B (Evw)L)  AHEKERL
T4+—< v b : 8bit ¥ L1 R7—)L (0 or 255)
(LEYVELBHEY L84 F)
T—294 X . (width) x (height) x 1/3 k
24 ILE 1
SELE ]
fRER AiEEElX. sSrc TEELEZ7 FLADEZZZMEIEL dst TEE L7 FLRIZHALFET,
AHEelX, AHT—42HBHE (threshold # v /\) 2B X 1-15A1% 255, BHELTOEBEAF 0 EH
ALFETS,
AHEgEIL. OpenCV @ cv2: :threshold BA$ M 514 thresholdType IZ THRESH_BINARY Z#5%E L
EEDNERNELREFTT,
%% URL : https://opencv.org/
AHEIE. src & dstICR—7 FLRERET D EMNARETT,
AE L

RO1US0367JJ0103 Rev.1.03
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RzZ/IA2M J)L—TF 4. DRP Library

4.3.2 BinarizationAdaptive

BinarizationAdaptive
Efg % BEERIAhe BB T EEEA TR L ET

aYvI749Lb—30F—42774)L r_drp_binarization_adaptive.dat
iGN —2 3> 0.90
AVT4TL—2avT—4Y 14X (34 k) 153568

ANYE TN r_drp_binarization_adaptive.h

NS A—=5 BERL

r_drp_binarization_adaptive_t

AN Y] B
src uint32_t A AEBOT KL X
dst uint32_t HAEBOT KL X
width uintle_t Egotg (EtL)
height uintle_t Efnss (EYtL)
work uint32. t J—4ITYy7OF7 KL R
range uints_t THEEREHROBMERE (0~255)
A hEEH ANER 7 RELZR . src TIE
E (EYIL) . width THETE (64~1280, 32 MEHE)
B (EY+L) @ height TIEE (40~960. 8 DEHE)
7+—3v bk : 8t LA ARY—IL AEZEILHBEY 184 k)
T—32H%4X . (width) x (height) x 1/31 k
H A ER 7 RELZR . dst TIEE
E (EYIL) . ANEBERL
B (EV+wL) - ASKEBERLC
7+—<v bk : 8bit ¥ LA Ry —)L (0 or 255)
(LE EILHIY 1814 1)
T—294 X . (width) x (height) x 1/3f k
J—5xI7F 7KLZA . work THE
T—4a94 X . (((width x height) + 64) + 2)/34/ k
<ABE>
THEEBEEZRET H-O0MEETY, FHEEBEICOVTIE, BRESHEL
TLIEEEW,
24 3
S E|NEE |]
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RzZ/IA2M J)L—TF 4. DRP Library

fRER AHEREIX. src THELE7 FLADERZEZMELL. dSt THEELREZ7 FLRICHALEY,

IBOIC. AHEEEO _BELLEET, ANEBRE 8 x 8EVILEHOTOVYIZHEIL, JOvyE
DFEEBEZELE LTS, TOR, TIOEEENICREZEL L TANEREZBIELEY,

THEEEOHEHAEZERALET. 7. ANBROELNS 8 x 8EVHILEMEOTOYYIC
RYYET, £LT. TAVIBICRABEBLR/MNEEBZRL TEEEZEROFTY, BEED
range A TWAS TRV, TAVINDEEEOFHYELZFBEEE LET. BEEN
range LTO 7Oy (E, AE3TOvY (EL, £, k) OFEEEN L. FHEBEBEEROE
Yo UTIC, FHEEEERDIFEDHMERLET,

(1) EEZHrangeZzBZTWNN5TO0vIDIFE
EMIEEE =8 x 8V ILDEEESE = 64
sv’ s/t

l

8t /&L 17y

(2) EEZHNrangel TOTRYIDEE
FIIEENE = (ADTFHIBENE + BOFBENE + (COTIITENE x 2)) + 4

=L, THBEEEZEHLEZVTOYY (D) NANEROREHPRERZHY .. BEH
37OV EHRTELESE, DOR/NMEEEDL2ODEE FIEEMBEE LET,

EHEEENSEIEZEHTIAEE. ZEELEVE L (LR, EEBES B ERE) ME
FhETIOvIERRELIZS x 5TAVYICYYHLET, D5 x 570y £RDOTHEE
EAGRIEZREHLET, UTIC, BEERDIXETLET,

REfE = {(0,0)DFHIBENE + (1L,0)DFHBEME+... +(4,4) D FHIFEE]} + 25

0,00 | (1,00 | 20 | 3,0 | (40

©1 | @11) | 1) | B1) | 41

©2) | 12 | 22 | B2 | (42

©3) | 13 | 23) | (B3) | 43

0,4) 4) | 24 (3.4 | (44

\

8 x 8/ wiLDTavy

RO1US0367JJ0103 Rev.1.03 RENESAS Page 21 of 125
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RzZ/IA2M J)L—TF 4. DRP Library

=L, FREZEAAEFEATVS IOV IAANERDORIZHY ., 5 x 5 TAVI EHRTER
WERIE, UTOKSICRBEZEHLETS,
e tim270vILADEZE
5 x 57OV EHRTHEHIC, dRTOVIETH LTREZELLET.

00 | @0 | 20 | (30 | (40

|:|‘E‘Et°7’zﬂ/75§§§m(b\57\‘gyy
0,1 | @HYACY | B | 41 |_|EP9%H"67“\:M

©2) | 12) | 22 | 32 | (42

©3) | 13) | 23) | B3) | 43

0,4) 14 | 24 (3.4) (4,9

o kiF27O0vILUANEE
BEF O Z=EALET,

e AiR27TOVvILUNDEE
EBEoJov o OREEFERLET.

e Tim27OvILUNDEE
ErtoJnoy/oOREZFERALET,

Ff=. range NEET SEICE 2T, UTOLSICZELLDRERAEILLETS,

AXEER range:0 range:128 range :255

range DIEZ/NELTHE. READFVEZRTELARVORDSNEMA-ZEILEBRERTSHZ &N
HEETH, /A XDEBEZTOTCBYET, range DEEZRELTDHE. /A XDFEEZT
QY FETHA, BREPCEBDSNARE LT KLY ET, range DEX. ANER (EKET 50
ASOMRCEABDRELGE) ITAHLE THEUGEZREL T LS,

AHHElX, src &£ dstCRA—7 FLRZHRET S ENAIEETT .
EE L
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RzZ/IA2M J)L—TF 4. DRP Library

4.3.3 BinarizationAdaptiveBit

BinarizationAdaptiveBit
Eig % EAEEGIC A - HNEET EEEATRLET (Ey FEA)

aAVvI45L—S3vTF—2T74) r_drp_binarization_adaptive_bit.dat
iGN —2 3> 0.90

aAVI4 =23 vTF—4H%4X (34 k) 155968

ANYEIT7ALI)L r_drp_binarization_adaptive _bit.h

NS A—=5 BERL

r_drp_binarization_adaptive_bit_t

AN Y] B
src uint32_t A AEBOT KL X
dst uint32_t HAEBOT KL X
width uintle_t Egotg (EtL)
height uintle_t Efnss (EYtL)
work uint32_t —45ITYy70F7 KLR
range uintd8_t  THEEEHEBOAMERE (0~255)
A hEEH ANER 7 RELZR . src TIE
E (EYIL) . width THETE (64~1280, 32 MEHE)
B (EY+L) @ height TIEE (40~960. 8 DEHE)
T+—< v bk : 8t LA ARY—IL AEZEILHBEY 184 k)
T—32H%4X . (width) x (height) x 1/31 k
H A ER 7 RELZR . dst TIEE
E (EYIL) . ANEBERL
B& (E+vL) 0 AKE#/EREL
7+—<v bk c 1E2tLLHBEY 1bit
(I mEizsRB LTSI
T—394X . (width) x (height) + 8/3\1 k
D)—4H5T7F 7 RKLZR . work CE
T—AYA4RX . (((width x height) + 64) + 2)/81 +
<HE>
THEEBZRET H-OOBETY., FHEEMBEICOLTIE, BHRESHRL
TLEEW,
24 IL% 3
S E |0 A
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RZ/IA2M J')L—TF 4. DRP Library

fRER AHEEIX., T4.3.2 BinarizationAdaptive] &E CREBETLNET, [4.3.2
BinarizationAdaptive] & DEWILEBERDOHN T+ —< Y FOHTT,

ABEOHNIT+—T Y MMIL1EVEILZ bit THALET, BEOE Y FOHTIE, x EEA 0
5 bit0, x BEA LS bitl, [THYFET, £, AN 0, BEAN1ERYFET,

7 RELR (N1 F) 0 1 2

76543210

PN oYl (6543210

Ff=. AHEEEIL. range IZ0x18 ZIEET H L. ZXing TIT-> T\ S Z{BEIL N
(calculateBlackPoints Bi%k & calculateThresholdForBlock B TEIH) LRZEONBHEZHALE
ERR
%% URL : https://github.com/zxing/zxing

AMEEIE. src & dstICR—7 FLREBET S EMNAETT,

AE ABEgEIL. T4.3.2 BinarizationAdaptive] &MEWEE DT+ —< v FOHTIH,
BinarizationAdaptive /A0 ZH AT B EY /L DIFE. BinarizationAdaptiveBit (L1 #
HA L. BinarizationAdaptive /255 Z#HHT B EY EILDIES.
BinarizationAdaptiveBit (0 Z#HALFET, K/NEFRAFEERL TSz, TEECFEELY,

RO1US0367JJ0103 Rev.1.03 RENESAS Page 24 of 125
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4.3.4 Dilate

Dilate

EROBWSAERERESEET

AV T4 L—YavF—2T 74 r_drp_dilate.dat
HEN—2 3 0.90
aAYvI749L—2avF—4Y 4 X (4814 k) 56800
ANYEIT7ALI)L r_drp_dilate.h

NS A—8 HBEKSA
r_drp_dilate_t

AN it} 5EA
src uint32_t A AEBOT KL X
dst uint32_t HAEBOT KL X
width uintle_t @E&BOIE (EY L)
height uintle_t E#HOES (EV L)
top uints_t 1: bimDEFRNESH Y

O: LInDEFLEGZ L
ANEBREDEILBZWMGRIT L ZHEL TS,
ANERZEHE L TRET 51568, ANERHNTEROD LiFC
H=2BRIFT1ZE. TRLUNDBEEIF0 EHEEL TS,
bottom uint8_t 1: TEHOERLESH Y
O: FImDZmFLIEL L
ANEBREDEILBZWMGRIT L ZHELTLESLY,
ANERZEHE L TRET 51568, ANERNTEROD T <
H1=2BRIFT1ZE. TRLUNDGEEIF0 EHEEL TSN,

A hEEH ANER 7 RELZR . src TIEE
® (EYL) : width THEE (16~1280)
B& (EY+L) : height THE (8~960)
J4—< v bk : 8hit LA RT—IL QEYELHIZY 1814 +)
T—294 X . (width) x (height) x 1/3f k

H A Eg 7ELR . dst TIRE

E (EYIL) . ANEBERL
B (EVEL) 0 ASKEBERLC
TJ+—< v bk : 8bit Y LA RT—IL AEYEILLHI=Y 184 1)
T—3H%14 X . (width) x (height) x 1/34 k

24 1

SE|NIE a]
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4. DRP Library

R AREL, src THRELE7 FLADOEBOBEHA R L, dst THEELL7 FLRICHALE
TO
AEEIX, FBEYELERLELES x 3EYEILDS L, BREEZIBEIILICKELE
T. BEOZEEZEAALEEGE. BVESN 1L EV LS NAIZEELIZ&ESICRZAET,
OpenCV @ cv: :dilate B# T. HFRMNE % BORDER_REPLICATE [ZL1=15A L RAHEDONETT,
2% URL : https://opencv.org/
FEEV L
15 [18 [ 30 / \Q 18 | 30
5 [1076q| 5 1G0+E0
7 |18 |20 7 18 |20
EX{E
ANEERN ZELLEROSEEDOLERZRLET,
AHEEIL. DEINEEZTHAEMES, src & dstCR—7 KLRZIEET 5 ENFRETT,
FE L
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4. DRP Library

4.3.5 Erode

Erode

EROBWNED ZIESEET

aAvI45Lb—3vTF—42T74) r_drp_erode.dat

Fis/N—2a >

0.90

aAvI745L—arvF—494X (N4 k) 60480

ANYEIT7AL)L r_drp_erode.h
NS A=A BiERL
r_drp_erode_t
P VAT Eid) Bl
src uint32_t  AHEZRO7 FLR
dst uint32_t HAEEOT7 KL X
width uintle_t EEOE (EZ &)
height uintle_t EENES (EY &)
top uint8_t 1: timpERNESH Y
0: LinDEFRWEL L
AHNEBEREILGEWMESIE 1 FZBEL TS,
ANEBRZEHSEILTRET H5E. ANERSTEBZOD LiFIC
H=5HEIF 1 &, ThUSNDIFEEIF0 FIBEL TS,
bottom uint8_t 1-TFTHOERNLEHY .,
0: FinDEFRWEL L,
AHNEBEREILGEWMESIE 1 FZEEL TSI,
ANEBRZEZHSEILTRET H5E. ANERSTEBZD FiFIS
H=5HEF 1%, ThUSNDIFEEIF 0 FIBEL TS,
A AEEHH AAE1R 7ERLR . src TEE
g (E2€IL) : width TIEE (16~1280)
B (E2+L) : height THE (8~960)
T4A—< v b © 8bIt LA RY—IL (LEVELBHE=Y 1514 )
T334 X . (width) x (height) x 1/31 k
H N EHE 7 KLR . dst TTE
® (EYL) : ANEBERLC
B (Ev®L)  AAXEBEREL
T4+—< v b : 8hit LA RY—)L (LEYELBHE=Y 1314 )
T—AH%4X . (width) x (height) x 1/34 b
24 )L 1
HEINE ]
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fRER AHEREE. src THELE7 FLADEROBIMAERMEL. dst THRELE7 FLRIZHALE
j_o

AHEEIL, FBEYVELEFDLELIZ3 x SEYVEILDS B, R/MEEFEEV RILIZERELE

T, BEOZEEBZAALLEE. BLWEAN 1 ESELSRBICIRFELZ&SICRAFET,

OpenCV M cv: -erode BT, ERNIE% BORDER_REPLICATE [ZL1-15& L AHDOULIETT,
2% URL : https://opencv.org/

15 [ 18 | 30 / \ 5 18 |30
®)Y_[10 150 . 5Y95) [ 50
7 18 \Q / 7 18 | 20

=/IME

ANEZASZELERDGEEDNEFZRLET,

ABEEE. HEMEZTHOLELMES, src & dstICR—7 FLRZEET S EMNFAEETY,

EE ZL

RO1US0367JJ0103 Rev.1.03 RENESAS Page 28 of 125
2019.05.31


https://opencv.org/

RZ/IA2M J')L—TF 4. DRP Library

4.3.6 GammacCorrection

GammacCaorrection

EEEAREAUTEICEYMELET

aAYvIqHFL—arvTF—424I774) r_drp_gamma_correction.dat
iGN —2 3> 0.90

aAVI749b—=2a3 TF—2YA4X (A4 k) 13120

ANYEIT7ALI)L r_drp_gamma_correction.h

NS A—=5 BERL

r_drp_gamma_correction_t

A NE i ol
src uint32_t A AHEEOT KL X
dst uint32_t HAEBOT KL X
width uintlé_t E&Eonig (E9+t)L)
height uintl6_t mEOBS (E L)
AtH e ANEE 7 RELZR . src TIE
& (EZ L) : width TIEE (16~1280. 4 DEHAE)
=& (E2+)L) : height TIEE (1~960)
T4+—< v b : 8bit LA RTy—L (LEYELHIZY L/31 +)
T—294 X . (width) x (height) x 1/3 k
HHEE 7 RELZR . dst THE
® (EYL) . ABEBZREELC
B (Ev®L)  AAOEBEREL
T4+ —<w b © 8bit LA Ry—IL LEYEILHIZY L/31 +)
T—AHYA4 X . (width) x (height) x 1/34 k
24 1
SEINE a]
fRER AHEEEIL, src THELE7Z FLADERRICHUIBEEITL, dst THEELE7 FLRIZHALE
El
width width
’V:2-0 A

height

" A v < fHIE
height

AHRED A U IWEE, AUIBEBY A 2.0DLY I 7y TT—TILHSHEERDEEMBEEREGL
FY, AUIHEMELZ Y. HEMDBEMEL src, HERDIEEMEZ dst & T5&, HERDIEESNE

ETUTORTEHLTWET,
1
dst = (%)V X 255

Y=2.0 CLORXZFEHELIHER. dst WMIRUTOEFZEFDEAE. MRUTEEEREALT
WET, UTFICsrclixd b dst DHABIERLET,

src 0 1 2 3 . s 253 254 255
dst 0 16 23 28 PP 254 254 255

AHHElX, src &£ dstCEA—7 FLRZHRET S ENAIETT .
EE L
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4. DRP Library

4.3.7 GaussianBlur

GaussianBlur
H{5% ¥t LET (Smoothing)
aVI749L—2arvT—32774) r_drp_gaussian_blur.dat
SN—Ta Yy 0.90
AVT49L—23vT—48H14X (N1 F) 60992
ANYEITFAL)L r_drp_gaussian_blur.h
INTA—4 BiERA
r_drp_gaussian_blur_t
ANE it SHBR
src uint32_t A AEEBOT7 KL X
dst uint32_t HAEBOT KL X
width uintle_t @E®onig (E42+t)L)
height uintle_t EgOES (EZ+L)
top uintg_t 1: binDERNESH Y
O: bInDERNEL L
ANEBZRZEREILGZWNMESIE L FIEEL TS,
ANEBRZZDEL TREY HI5E. ANEGRLTEZRD LK
H=25EF1E. ThUNDEEF0EHREL TS,
bottom uint8_t 1-FTH#OERNESH Y
O: FimDERNEL L
AHNEBEREILGEWMESIE 1 FZEEL TSI,
ANERZZDEL TREY HI5E8. ANEGRLTEZRD TS
H=25EF1E. ThUNDEEF0EHREL TS,
AR  ANEE 7ELR : src THEE
E (EY+L) : width THEE (16~1280)
B (E2+EML) height T#E%E (8~960)
TA—< v bk : 8bit LA RT—)L (LEYVEILHIZY L3S K)
T—294 X (width) x (height) x 1/3A +
H A EE 7 ELR . dst THE
E (EYL) ANEHBERL
B (Ev1ML) ANEZRER L
TA—< v bk : 8bit LA RT—)L (LEYVEILHTZY L/ A k)
T—5394X (width) x (height) x 1/34 k
24k 1
HEINE A]
fiRER AHEBEIE. Src THELEZ7 FLROERICADL TV 74 L2 #RAVTERIEZEITL. dst THEE
N7 FLRIZHALET,
HILT T ANEE, AVARHEEFRALEZEROFERLEIZEDNSG T IL2D—DT, FEEY
TIVIZAWNEZEEHERELTDIN—RILERAWEBR I 4 ILATYT, REETIE. UTOELS%GH
—RILERAVET,
1/16 2/16 1/16
2/16 4/16 2/16
1/16 2/16 1/16
FEBEVELEHETSOIC. FEHEVELZRDELZ3 x SEVELEA—RIVIZLDEH
T TMELET,
AHEgEIL. OpenCV @ cv::GaussianBlur BB D514 ksize width IZ 3. ksize.height [Z 3.
sigmaX IZ 1.3, sigmaY IZ 1.3, borderType [Z BORDER_REFLECT_101 %##§%E L =154 L RZE®D
BENFONLET,
%% URL : https://opencv.org/
AMEelE, NEMEEITHIAVMES., src & dstICR—7 FLRAFRET 5 EMNAEETT,
AE L
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4.3.8 MedianBlur

MedianBlur

ERD/ 4 X%&BELET (Noise reduction)
aAVI4L—2avF—2I774)L r_drp_median_blur.dat
HEN—2 3 0.90
AVIT49Lb—=230TF—2YA4RX (N1 k) 57536

ANYEIT7ALI)L r_drp_median_blur.h

NS A—=5 BERL

r_drp_gaussian_blur_t

AN it} 5EA
src uint32_t A AEBOT KL X
dst uint32_t HAEBOT KL X
width uintle_t @E&BOIE (EY L)
height uintle_t E#HOES (EV L)
top uintg_t 1: LinDEFROESH Y,

0: LinDEFWIEL L,
ANEBREREILGEWMEEIE 1 E#BEL TS,
ANEHRZENEL TRET HI5E. ANEGITEEZO LK
H=dFEEIF 1%, ThUSNDIGEIZ0 FI/EL TS,
bottom uint8_t 1: THOERLEHY .
0: FimDEFRWIEL L,
ANEBREREILGEWMEEIE 1 F#BEL TS,
ANEHRZENEL TRET HI5E. ANEGITEEZRO FiHZ
H=dFEEIF 1%, ThUSNDIGEIZ0 FI/EL TS,

A hEEH ANER 7ELZR . src TIRE
® (EYL) : width THEE (24~1280)
B& (EY+L) : height THE (8~960)
J4—< v bk : 8hit LA RT—IL QEYELHIZY 1814 +)
T—294 X . (width) x (height) x 1/3f k

H A Eg 7ELR . dst TIRE

E (EYIL) . ANEBERL
BE (Ev+wL) - ANEKZERL
TJ+—< v bk : 8bit Y LA RT—IL AEYEILLHI=Y 184 1)
T—3H%14 X . (width) x (height) x 1/34 k

24 1

SE|NIE a]

fRER AHEEEIL, src THELEZ7ZFLRADERE, AT 72742 ERAVTEELEEI T, dst T

ELE7Z KLRIZHALET,
ATFATUT4NEE, BERFELIFIEENS /A XEBRETE-OIZEKFERASAEZEERTO2IL
TJ4ILED—DTT,

AHEETIL, FREEYEILE, BBOEILIDPRBEIZEEMAET, BB EI/ I LIL, FH
Eot)LEhbEL=3 x 3EYEILTT,

AHEEEIX OpenCV @ cv: :medianBlur BHID5|# ksize 23 FIBE LGS LRFDHREINEDL
nEd,
2% URL : https://opencv.org/

ABEEE. HEMEZTHOLELMES. src & dstICR—7 FLRZHEET S EMNFARETY,
ZL

g

cat
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439 Sobel

Sobel

Sobel 74 LA EFE - CHBEBAL-EBREZHALET
aAVI7459L—30F—42T74) r_drp_sobel .dat
/A= 3w 0.90

A4 Lb—2avF—EY 44X 48/ k) 40352
ANYEIT7ALI)L r_drp_sobel.h

NS A—8 HBEKSA
r_drp_sobel_t

AN it} 5EA
src uint32_t A AEBOT KL X
dst uint32_t HAEBOT KL X
width uintle_t @E&BOIE (EY L)
height uintle_t E#HOES (EV L)
top uints_t 1: bimDEFRNESH Y

O: LInDEFLEGZ L
ANEBREDEILBZWMGRIT L ZHEL TS,
ANERZEHE L TRET 51568, ANERHNTEROD LiFC
H=2BRIFT1ZE. TRLUNDBEEIF0 EHEEL TS,
bottom uint8_t 1: TEHOERLESH Y
O: FImDZmFLIEL L
ANEBREDEILBZWMGRIT L ZHELTLESLY,
ANERZEHE L TRET 51568, ANERNTEROD T <
H1=2BRIFT1ZE. TRLUNDGEEIF0 EHEEL TSN,

A hEEH ANER 7 RELZR . src TIEE
® (EYL) : width THEE (16~1280)
B& (EY+L) : height THE (8~960)
J4—< v bk : 8hit LA RT—IL QEYELHIZY 1814 +)
T—294 X . (width) x (height) x 1/3f k

H A Eg 7ELR . dst TIRE

E (EYIL) . ANEBERL
B (EVEL) 0 ASKEBERLC
TJ+—< v bk : 8bit Y LA RT—IL AEYEILLHI=Y 184 1)
T—3H%14 X . (width) x (height) x 1/34 k

24 1

SE|NIE a]
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fiEER AtgelX, src THEELE7 FLADEEIZ Sobel 74 L2 ZRAWLNTI v ND®FAEITL., dst T
BELEZFLRICHALET,

width

AHERE TR, R EZ A OFLIE 7 B O 337 BV OFiPH) 12k LT, K EE IO
Ty VEBHT DO FORREEZITVET,

EEESHL 1o ]
X -2| 0
] 1
BN L (@E) - 2 = HAES L
-1]-2|-1
|II!!IIII X o| o|lo
ABESEL

ABEEE. HEMEZTHOLELMES, src & dstICR—7 FLRZHEET S EMAIRETY .
EE ZL
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4.3.10 Prewitt

Prewitt

Prewitt 7 4 LR #{F > CimEPEBALI-BEREH A LFET

AT« L—YavTF—E2I74)L r_drp_prewitt.dat
s/A—2 3> 0.90

AV T4 L—230F =494 X (UNq k) 40256
ANYEIT7ALI)L r_drp_prewitt.h

N A—8  HBEKS
r_drp_prewitt_t

AN i) SiER
src uint32_t A AHEEOT KL X
dst uint32_t  HAHEZO7 FLR
width uintle_t @EEROE (EY L)
height uintle_t E#HOFS (EV L)
top uint8_t  1: FIFOERNESHY

0: LIRDFEFNEL L
ANEREDEILBEWNERIFT LI EZHEELTESLY,
ANEBRZESE L TLES 56, ANEGRLTERD LiFIC
H=2BRIFT1ZE, TNLUNDBEIF0EHEL TS,
bottom uint8_t 1:TiOERLESH Y
O: FImDITFLIEL L
ANBEBREREILGIMERIT L EZHEEL TS,
ANEBRZESE L TRET 56, ANERLTEROD TiFIC
H=2BRIT1ZE, TNLUNDBEIF0EHEL TS,

A HEE AAE1R 7ELR . src TIRE
® (EYL) : width THEE (16~1280)
B& (EY+L) : height THE (8~960)
J4—< v bk : 8hit LA RT—IL LEYEILHIZY 1814 +)
T—AHYA4 X . (width) x (height) x 1/34 k

H A ER 7 RELZR . dst TIEE

® (EYL) : ANEBERLC
BE (Ev+wL) 0 ANEKZERL
TJ+—< v bk : 8bit Y LA RT—IL AEYEILLHI=Y 184 1)
T—294 X . (width) x (height) x 1/3 k

24 ILE 1

SE|NIE a]
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fiEER AtgElX, src THEELE7 FLADERIZ Prewitt 74 L2 ZAVTI v o O#EAEITL. dst
THEELEZRFLRIZEALEY,

width

AHETIE, FEEIVELORAE L EY ELOERE (3x3 EV EILOER) (LT, KFE/EEA
MOITY OERATHEOICLUTOHEEZTVET,

FEHESZEL -1{ 0] 1
X -1/ 0
. -1| 0
. . — (8 ) - 2 = HAELYEL
HEN il
AREZ 1L 01919
1| 1| 1

ABEEE. HEMEZTHOLELMES, src & dstICR—7 FLRZHEET S EMNAIRETY .
EE ZL
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4.3.11 Laplacian

Laplacian
Laplacian 74 LR &> CEmEBERFAL-EREZH AL ET

oAb avr—5or AN r_drp_laplacian-dat

®MIEN— 30 0.90
AT« T L—YarTF—E94X (N( ) 36544
ANYEIT7ALI)L r_drp_laplacian.h
NS A =4 BEKRE
r_drp_laplacian_t
A INE Eid) EiAA
src uint32_t A AEBOT KL X
dst uint32_t  HAEZRO7 FLR
width uintle_t Egotg (EtL)
height uintle_t ERngx (E2tL)
top uint8_t 1: EimDEROESH Y
0: LinDEFRWE L
AHNEBEREILGEWMESIE 1 F#EBEL TS,
ANEBRZEHSEILTRET H5E. ANERSTEBZOD LRI
H=258F1%E,. ThUNDEETZ0EREL TS,
bottom uint8_t 1:TiOERLESH Y
O: FTinDERMEAL L
AHNEBERBEILGEWMERIE 1 FZEEL TS,
ANEBRZEZSEILTREST H5E. ANERSTEBZD FiFIZ
H=25EF1%E,. ThUNDIEET0EREL TS,
kernel uint8_t 0 1 0
0: 7 4 LA FREIC (1 —4 1>E1§Fﬁ
0 1 0
2 0 2
1: 74 LA EREIC (0 -8 0)‘&@%
2 0 2
OM1IDELLMERRELTLIESEL,
A HE AAE1R 7ELX . src TIRE
E (EYL) : width TIEE (16~1280)
B (E2+L) : height THE (8~960)
74+—<3v bk : 8bit Y LA RT—IL AEYEILLHI=Y 184 1)
T—4394X (width) x (height) x 1/3A4 k
H A ER 7RELR . dst TIEE
® (EYL) : ANEBERLC
B (EV+wL) - ASKEBERLC
7+—<v k : 8hit LA RT—IL QEYEILHIZY 1814 +)
T—294 X (width) x (height) x 1/34 k
24 ILE 1
HEINE a]
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iR R AHEEX, src THRELET7 FLADERIZ Laplacian 74 L2 ZANTI Y SORAEITL,
dst THEELE=7 RLRIZHALZET.

width

height

%

AHRETIE. FEEVELOERE L EY L OERE (3x3 EY LI OFER) [THL T, Ty &R
THEDICUTOHEETVET,

SEEEY L 0 14 o ]
. ol1l]o
BNl xR F - ownesen

IO ANE
0

AREZEL ol-s

AHEEIL. OpenCV M cv::Laplacian BI$iM3I%k ddepth IZ CV_8U. ksizelZ 1 F7=(% 3.
scale (2 1.0, deltalZ 0, borderType IZ BORDER_REFLECT 101 2§ L-15A L AHEDHER
NELNFET, ksize=1 (I, K#EETIE kernel=0, ksize=3 [&. A#HAETIE kernel=1 2% ZH L
9,

%% URL : https://opencv.org/

AR, PEINEETHLHEVMES, src & dstICR—7 FLRAZEETH LATETT,
TE ZL

RO1US0367JJ0103 Rev.1.03 RENESAS Page 37 of 125
2019.05.31


https://opencv.org/

RzZ/IA2M J)L—TF 4. DRP Library

4.3.12  UnsharpMasking

UnsharpMasking

E{g % #8i1e LE S (Sharpening)

aAvI4 9 L—3vTF—Aa277(4I) r_drp_unsharp_masking.dat
ssN—2a Y 0.90
aA2I749Lb—=230TF—4Y 44X (A k) 156512

ANYE TN r_drp_unsharp_masking.h

NS A—=5 BERL

r_drp_unsharp_masking_t

A NE i) SR
src uint32_t A AEBOT KL X
dst uint32_t HAEBOT KL X
width uintle_t EROE (E2 L)
height uintle_t Efnss (EYtL)
strength uints_t T4 ILZOEREDIE (0~255)

(FMEfEaREsRB LT S

top uint8_t 1: i BERLESH Y,

O: binDERNEL L,
ANEBZRZEREILGZWMESIE L FIEEL TS,
ANEHRZNEL TRET HI5E. ANEGHITEEZO LK
H=25E8F1%E. ThUNDEEF0ZEHREL TS,
bottom uint8_t 1-TFTHOERNLEHY .,
O: FTimDERNEL L,
AHNEBERBEILEWMESIE 1 FZEBEL TS,
ANERZESEL TLEYT HI5E. ANBERNTEROD Fin<
H=25E8F 1%, ThUNDEEF0EHREL TS,

A hEEH ANER 7 RELZR . src TIEE
E (EYIL) : width THEE (16~1280)
B& (EZ+JL) : height THE (8~960)
74+—<3v bk : 8bit Y LA RT—IL AEYEILLHI=Y 184 1)
T—3H4X : (width) x (height) x 1/34 k

H A Eg 7ELR . dst TIRE

E (EYL) . ANEBERL
BE (BEvtEL) - ADEHBERL
7+—<v bk : 8hit LA RT—IL QEYEILHIZY 1814 1)
T—294 X . (width) x (height) x 1/3f k

24 2

S E|NEE a]

RO1US0367JJ0103 Rev.1.03 RENESAS Page 38 of 125

2019.05.31



RzZ/IA2M J)L—TF 4. DRP Library

fRER AHREIL src THRESAERICESGE (Tv D) 270\, dst THEELRE7 FLRICHALZE
j_o

strength /AT A —R 2k > T, BEADESWNEHAET 52 EMNTRETT , strength DIENKENTE
BEREOT Y OH&IAShES,

UnsharpMasking [&. OpenCV Tl cv:filter2D E#tZERAL T, UTORBERANDIDHN—HEMT

-3—0
(K [EBEFIEDRS EZRTHRE. 02 @EETL)
/9 /9 /9
/9 1+(8*k/9) /9
kI9 -kI9 kI9

2% URL : https://opencv.org/

AMEETE, LROBRBERT/MITHEM LIz, UTORBERAVLTULETS,
k'l& strength & LTIEELET,

"K/256 "K/256 -K/256
"K/256 (9°28+(8*K))/256 K256
K/256 K256 K256

strength IZ, k DfEZ 28 & L-{EXIEE T % Z & T. UnsharpMasking B TR T,
B Z1E, strength I1Z 28 Z248EF % &. k=1.0 T UnsharpMasking 21T 21=3 D ELREDFHREL Y F
j_o

ABEEE. HENEZTHOLELMES, src & dstICR—7 FLRZEET S EMNFAEETY,
FE ZL
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4.3.13

HistogramNormalization

HistogramNormalization
EREER M5 LERIELET

AT« L—YavTF—E2I74)L

r_drp_histogram_normalization.dat

HGN—D 3>

0.90

AT TL—2a3 T84 X (M1 F)

40128

ANYEIT7ALI)L r_drp_histogram_normalization.h
INT A—4 BiERL
r_drp_histogram_normalization_t
A NE i B

src uint32_t  AHEBZOT FLR

dst uint32_t  HHF—A/HAEBROT FLR

width uintle_t EgOMRE (E7 L)

height uintle_t EROBE (E7 L)

mode UINt8_t  1:MODEL [CRE (BREHDHS = EHET 5)

2:MODE2 [ZE%%E (B % IERILT )
(xRS =B L TEaLY)

LLTF (& MODE2 R /NS A —42 T,

(MODE1 DIFE(X, 0 FfEEL TL LY

src_pixel_mean uint32_t

ANEEDOERED T
L41 20bit SNEEE., TA4L 12bit AS/NRER
(GEEfESR =SB LT &)

src_pixel_rstd uint32_t

ANEBDOEREDIZEREDTL
L47 20bit SNEEE., TA4L 12bit AS/NRER
(FEMIXfESR =B LTS

dst_pixel_mean uint8_t HAEROEREDFY
dst_pixel_std uint8_t HOEBROEREDCIZEERE
A hEEHE ANER 7RELR . src TIEE
g (E2 L) . width THEE (8~1280. 8 MEH4E)
BE& (EZ+JL) : height THE (8~960)
74+—<3v bk © 8bit LA RTy—IL (LEYEILHIZY L/31 +)
T—394 X (width) x (height) x 1/5 k
HAT—4 7 RKLR . dst TIRE
(MODE1) TA—< v b 7 FLREEMNSIEIZ.
BEREDM (8/31 k)
EREODZFEM (8/34 k)
T—AH%4X 16 /31
H A EE 7 RKLR . dst TIRE
(MODE2) g (E2 L) . ANEBERLC
B& (E+vL) @ AKEH/EREL
7+—<v bk : 8hit LA RT—IL QEYEILHIZY 1814 +)
T—AHYA4 X (width) x (height) x 1/51 k
24 1
SELEE a]

AHEEEIL CPU M L HASHE DETHEIMEMNTRETT,
AR ESHL TS,
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Rk AHEEEIZIE. UTOESIB 2 O0HEE—FAHY. HAEHLETERTSHI LT, ANEEREZLE
AR SLERELE-HAEGRERBTEET,
MODEL : sric THESN-ANEBOEREDFE ZFEMEETEL., dst TIEEL=7 FLRIZHA
L/ij—o
MODE?2 : src TIEE SN ANE
7ERLRIZHALFET,

BE. UTOHEICE>TER M SLERIEL, dst THREL

i A ER{E = {( A HEZHRE- src_pixel_mean) x src_pixel_rstd} X dst_pixel_std + dst_pixel_mean

dst_pixel_mean & dst_pixel_std [Z[X. ERLBROERDOFEY LIZEREICLIEZWVMEERTE
LTLFEEWL, EFOANEE % dst_pixel_mean=112,dst_pixel _std=48 TEX +5' 5 LIE
BILTHLEATOLS BHABEGLELONET,

ANER H HER

Ff-. TREELHOAAER (EREED) &HAER (ERER) OEX NI SLTY,

= IERRAERT
= ERIE#&

ANBEEOEREATEERIEEDOER T A

TEDFIET., ANEEOER M SLEERIELEEAESERETEET,

1. MODE1 #E1TL. BRENHME_FNMEHELELET,

2. 1L.OHAHERETEDOXN S, src_pixel_mean & src_pixel_rstd # CPU TEHELZE
j_Q

3. 2.DFEFERENTA—F L LTMODE2 TS5 & T, EREESN-ERSAHASAE
j_Q

src_pixel_mean = E[ZR{EDF] + (width X height) x 4096

src_pixel_rstd = 1 + (\/E%‘%{EO}:%%D + (width X height) — src_pixel_meanz) X 4096

src_pixel_mean & pixel_rstd (&, EE/NMA (L4 20bit NEHER, T 12bit AV
) THBHH., LOXDK ST *x4096 LTL =LY,
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AR, CPUME L AR O ESETHEINENTRETY, 3AFNNEOHELUTITRLET .

1. ANEHE I DDMEEHICHEIL, &4 4)LD HistogramNormalization (2 LT, FhEh
FTED src. dst. width, height #, mode IZ(F 1 #EEL T ZELY,

2. DRP [k BMEMNTET LT-%. & HistogramNormalization @ dst fEEOEHRENIIE =
FME CPUTELEDOEEZHE> T, src_pixel_mean & src_pixel_rstd 252 L TL
=LY,

3. ANEK%E 3 D2DBEEIZHEIL., &% 4 /LD HistogramNormalization (XL T, FhFh
FIE® src. dst, width, height ZEEL T ZaL, Fz, HBONRSA—-2L LT,
src_pixel_mean & src_pixel_rstd [ZIE 2. D EHER %, dst_pixel _mean,
dst_pixel_std [CIZEEDEZ. mode [T 2 #IBEL T LY,

4. DRP[CKZMEBNTETTSE. EXR M SLERELShI-EENEASAET,

\
ANER
HistogramNormalizationO HistogramNormalizationl HistogramNormalization2 DRP
(MODE1) (MODE1) (MODE1)
¥ ¥ ¥
EFEOA EFEOH EEOTH /
EES okt B B0 = FAN ERED =T N
—/
CPU
-~ Elfg 2 kO ERIEDT
MODE2/35 4 —% B £ AEOERIED RN
src_pixel_mean, src_pixel_rstd
, : J
dst_pixel_mean, dst_pixel_std R
ANER DRP
HistogramNormalizationO HistogramNormalizationl HistogramNormalization2
(MODE2) (MODE2) (MODE2)

AREET, BIEE— FASMODE2 MIFA. src & dstIZRA—7 FLAZETET S ENAIEETY,
AE LHEDEREREAR D=6, src_pixel_mean & src_pixel _rstd IZ(F, BHRICEHLTWVWSKT
EHLELUNEIRELLEWNTLESL,
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4.3.14  HistogramNormalizationRgb

HistogramNormalizationRgb
Ef% (RGB) #EX N/ SLERIELET

aAVI7459L—30F—42T74)

r_drp_histogram_normalization_rgb.dat

Fis/N—2a >

0.90

aAVI7459L—230TF—4H 44X (N k)

56227

ANYEIT7ALI)L

r_drp_histogram_normalization_rgb.h

INTG A=A HBiEkE
r_drp_histogram_normalization_rgb_t
AN il BA
src uint32_t ANEEDOT KLR
dst uint3z_t HAT—2/HNEBOT FLR
width uintle_t  EEOI|E (E7 L)
height uintle_t  EROEE (ES L)
mode uintg_t 1:MODEL IS E (EGLADBIEERET D)
2:MODE2 I28%%E (EfRZIERILT B)
(MODE MEffflild sz SR L T FZELY)
LIFIE MODE2 AD/35 A —4TY, (MODEL1MIHF&E(F, 0 ZHEL TLEELY)
src_pixel_red_mean uint32_t A AEERDR BSDEREDFTY
L1I 20bit AEELER. T4 12bit AV/NEER
(FEId RS ESR L TS
src_pixel_red_rstd uint32_t  AHERD R BH OERBEOZERZE DR
L4 20bit AAEEER. T 12bit AN/ NEER
(MIEMHESBL TS
src_pixel_green_mean uint32_t A HEEOGCESDOEEEDEY
E4I 20bit AABHAR. T4L 12bit AV/NLAR
(GHIFfESRESHL TS EELY
src_pixel_green rstd uint32_t ANEERD G S DEZREDIELREDFE
E4I 20bit AABHAR. T4L 12bit AV/NLAR
(GHIFfERES B L TS EELY)
src_pixel_blue_mean uint32_t A AEED BB OEEEOTEY
L1457 20bit AEELER. T4 12bit AV/NEER
(FEId RS ESRL T EELWLY)
src_pixel_blue_ rstd uint32_t  AHERD B M5 DEREDZERZEDLHK
L12 20bit AEEEER. T4 12bit AV/NEER
(FEII RS ESRL TS
dst_pixel_mean uint8_t HABEEOEZRIEDITEY
dst_pixel_std uintg_t HABEGROEREDRERE
AHNEE  ANER 7 KFLZR : src THEE
& (EZ L) : width THEE (8~1280. 8 OEHE)
mS (Ev+L) height TH5%E (8~960)
T+—<v bk RGB (1 EYwILHTI=Y 3,814 F)
T—AH%4 X (width) x (height) x 3/34 k
HAT—4% T7ELZR : dst THEE
(MODE1) TA—T vk 7 RLREEMSIEIC,
RS DEREDF (8/34 )
RS DEREOFEFM (8/31 )
G D DERIEDF (8/34 ~)
GHADEFREDND_FM (8/31 F)
BRSDEREDNH (8/34 k)
BHADERMEDND_FM (8/31 )
T334 X . 483 k
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HOER 7 RLR . dst THE
(MODE2) g (EY &) . ANERERL
B (EVEL) 0 AKEBRERLC
74+—<v k : RGB (L EVtILHFY 3/81 1)
T—394X . (width) x (height) x 3/31 k
24ILE 1
SELE Gl

AHEEILX CPU MR L HASHE DETHEIMEMNTRETT,
HMEEHRESRL TS,
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fRER AHEEICE. UTOESG 2 20HEE—FL1HY . BAAHOETHERT S LT, ANERZE
AMTSLERELE-ENERERBTEES,

MODEL : src T EE SNz ANHE
LET,

MODE2 : src T EESNI=AHE
7 ELRIZHALZET,

BOEREOME ZFMEFHEL., dst THEELRET7 FLRIZHA

BE. UTOHEICE>TER M SLERIEL, dst THREL

H HEHRE = {( A HEF{E- src_pixel_* _mean) X src_pixel_x _rstd} X dst_pixel_std + dst_pixel_mean
L, ANBEREOEDTE ST, ®ET 5 red, green, blue DLVFNHADAY FET,

dst_pixel_mean & dst_pixel_std IZ[&, EHRIEEOEBROTY SIZEREICLIZIMEEFRTE

LTLFEEW, ETFTOANEE % dst_pixel_mean=144,dst_pixel_std=48 TER F4' S LIE
HRIETEHEATOLSBEHNEGRIELONET,

. -

H A ER
Ff=, TRFELROANER (ERLFH) EHABER (ERLER) OREISDERNITSLTY,

= IEFRAEAD
=R |

QD oD D W © QO D D W D D D
Q'\%Q'% @50 @f\ OOQ'O) & \Q'\ 3 Q'\(O Q’<\ Q'XO) Qﬁ’\Qﬂ:b ngo
N NZEN NN N

ANEZRDOERLATEERELEDREDSDER FT S L

TRHROFIET., ANEBROER S SEERIELIZEABEBRERBTEET,
1. MODE1 #E1TL. BRENOME_FNEELELET,
2. 1L.OHEAHERETEOXN S, src_pixel_* mean & src_pixel * rstd % CPU TEHEL

ij_o
3. 2. EHEFE/INSTA—L2 L LTMODE2 2E1T9 5 & T, EREShI-EELAEASIHE
ERR

src_pixel_* _mean = EIZR{EDF] + (width x height) x 4096

src_pixel_* rstd =1+ (\/@?ﬁéo)liﬂl + (width X height) — src_pixel_ * _meanz) X 4096

src_pixel_*_mean & src_pixel_*_rstd [, BE/I#m (LE4L 20bit AEHE., T 12bit
HINEER) THB=H. LOXD K S(12F %4096 L TL &L,
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AR, CPUME L AR O ESETHEINENTRETY, 3AFNNEOHELUTITRLET .

1. ANEHBE I DDOMEFEICHEIL, &4 4)LD HistogramNormalizationRgb IZX LT, £h
FNFEED src. dst. width, height #. mode [Z[Z 1 ZEEL T &L,

2. DRPIZK ZMEATT L%, & HistogramNormalizationRgb @ dst fEEDEBD DEE
fEDFE ZFM%E CPU TR LEDLEEZFE > T, src_pixel_*_mean & src_pixel_*_rstd
FEELTLEEL,

3. ANEK%E 3 D2DBEEIZHEIL., &% 4 /LD HistogramNormalizationRgb IZ® LT, Fh
FNFRED src, dst, width, height ZIEEL TS, T, £BO/ISA—4L LT,
src_pixel_* mean & src_pixel * rstd IZ([X 2. DEEHKER %, dst_pixel_mean,
dst_pixel_std [CIZEEDEZ. mode [T 2 #IBEL T LY,

4. DRPIZKDMEMNETTSE, ERXR M SLERESWEEGSHASKET,

AHeEEX. BEE— FASMODE2 DiFA.

\
HistogramNormalizationRgb1
(MODEZ1)
HistogramNormalizationRghO HistogramNormalizationRgb2 DRP
(MODEZ1) (MODEL1)
! 2 L 2 )
FH DERED ZH DERIED EH S DERIED ~N
B DERED ZFM EHSDERED ZFM BT DERED ZFM
L =
CPU
EBREADFRT DEREDF
[E] L DEEREDZ
MODE2R 5 4 —5 Bifg 2 D% H 5 OERIED = Rl
src_pixel_* mean, src_ pixel_* rstd
: _ %
dst_pixel_mean, dst_pixel_std ~N
HistogramNormalizationRgb1 DRP
(MODE?2)
HistogramNormalizationRgb0 HistogramNormalizationRgh2
(MODE2)

(MODE2)

src & dstICR—7 FLRAZIRET D EMNFRETT,

AE LHEDERRE LS5, src_pixel _*mean & src_pixel _* rstd [ZlE, ZHICEHELTLSR
TEHLEEUNMNIRELHZWTLESLY,
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4.3.15  Opening

Opening
IR A (Erode) D # & IZRY3E (Dilate) L T. BHHD/ A AERELET
e AR, BHAOIRBERYE L=, WHEERYRTMETT, INHEEWELRLERERYE

LET, COWEEETE/ VOEBD/ A XBREGEIFERSNET,
AHEREIL, DRP Library O Erode #f: & Dilate #EED D2 HAEHE TER I H2EMNAEET
¥, Erode gt L Dilate #EED LKL, TNEZIADEESBL TSI,

OpeningD#ERE &

Erode Dilate

B YR LEEA 3D Opening LEDHE% Erode & Dilate [Z/H I+ THBALET,
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[Erode]

Erode (W) %= 3EEYRLNET ZA A —CELUTICRLET,

1EIE® Erode Tld. AHNT BEERZANERIZHE L Erode DUEFE LFET,
2[EEH® Erode Tl&. 1 EEOH AEEE ANERICERE L Erode DUEZELET,
3EIE® Erode Tl&. 2 BEOH AEEE ANERICERE L Erode DUEZELET,

src dst

1EB D
Erodef& R

PACI=0))
Erodef& R

3EB D
Erodef& R
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[Dilate])
Dilate (J#3R) Z 3MRVBRLMEST 54 A—CFLUTFISRLES,
1EIE®D Dilate Tl&, 3EE® Erode ##R# A HEBZICEKEL Dilate DUEFE LFT,
2[EE® Dilate Tl&. 1EEOE HEEZ ANERICHKE L Dilate DUEZELFET,
3EIE® Dilate Tlk. 2 BEOE NEEZ ANERICHKE L Dilate DUEZELET,
3EBE® Dilate # &A% Opening DIEREKR ELHYET,

dst src
S X

Dilatef& R &
. b *
DilatefE R

OpeningD#EER

3EB®D
Erodef& 3

3EE®
Dilatef& R

ABggelL. OpenCV @ cv::morphologyEx B84t 5141 op IZ MORPH_OPEN. kernel [Z
cv::Mat(). anchor [Z Point(-1,-1). iterations [Z# YR LE%L. borderType [Z
BORDER_REPLICATE #3iEE LB E LRFDHENFTONET,

£%URL : https://opencv.org/

AE Erode ¥ Dilate ZRE|NEBTREITT HHEIE. REISNEHFEREGNTRTHIi-THE., ROULIE
#1ToTLIE&LN,
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4.3.16  Closing

Closing
f#73R (Dilate) D 3 & [CYXHE(Erode) L T, BEBH D/ A XEBELET
fEEs ABEEIL. AP ORRERYIRLIEZ. WHBEEZRYVETLETY, BRENMEEIR CEHERY IR

LET, COWEETE/ VOEBRD/ A XBREREIFERASNET,
AHEREIL, DRP Library O Dilate ##88& Erode #E:D — D2 A EHE TER I H2EMNAEET
¥, Dilate ##E & Erode #EEDHHRIE, TAENDEEZESHBL TS,

ClosingD#ERE &

Erode Dilate

» 5

# YR LEHA 3D Closing LEDFE% Dilate & Erode [T/ T THRBALET,
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[Dilate]

Dilate (f#3E) # 3MEBYBRLAET 54 A—JFLUTITRLET,

1EB® Dilate Tl&. ANT 5EBEE ANERICEKREL Dilate DUEELFET,
2EIE® Dilate Tl&, 1EEOHAEEREAHNERIZEHEL Dilate DUEELFET,
3EE® Dilate Tld. 2 EEDENEBRZANERIZHKEL Dilate DUEZLFT,

src dst

1EB®
DilatefE R

src dst

2E B D
Dilatef& R

src dst

3EB®D
Dilatef& 2
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[Erode]
Erode (IR#E) # 3@EYRLMET EA A—SFLTFICRLUET .
1EE® Erode Tl&. 3EE® Dilate #ER# ANERICERTE L Erode DLEZE LFET,
2B BE® Erode Ti&, 1 BEOHNEHRZ ANERIZERE L Erode DUEZE LFET,
3EEB® Erode Tl&. 2EBEOHNEERZF ANERIZEREL Erode DWEZELFET,
3[EB M Erode #82M Closing D#ERER EHYET,

1TEB®D
Erodefs

SEIH®
Dilatef& &

PACII=0))
Erodefs

dst

KIEI=0))
Erodef& R

ClosingDiE R E &

AHEEIL. OpenCV ? cv: :morphologyEx BE%#iM 5|41 op [ MORPH_CLOSE. kernel [Z
cv::Mat(). anchor [Z Point(-1,-1). iterations |Z# VYR LEI#. borderType [Z
BORDER_REPLICATE #18E LT-15& L REDHENBONET .

£2#£URL : https://opencv.org/
FE Dilate > Erode Z# BB TETT 5HE(E. REISN-REEBZGLFI X THI~THE, ROL
BEIT>TLEELY,
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4.4 Image conversion

4.4.1 Argb2Grayscale

Argb2Grayscale

ARGB hS5—M b LA Ry —)L~AEBRLET
AVI4TL—YavT—8I7AIL r_drp_argb2grayscale.dat
JAEN—S 3> 0.90

A4 Lb—2avF—EYA4X (814 k) 14368

Ny FEITFA)L r_drp_argb2grayscale.h

INT A=A HBiEkE
r_drp_argb2grayscale_t

AN Ein) Bl
src uint32_t A AEEBOT KL X
dst uint32_t HAEBOT KL X
width uintle_t EROE (E2 L)
height uintlé_t E®OFE (EY L)
A EEH ANEE 7KLXR . src TiEE
(dst LB B7 FLRIZLTLESLY
® (EYL) : width TIEE (16~1280, 2 DE#{E)
B& (EZ+L) : height THEE (1~960)
7+—<v bk : ARGB (1 EVtILHI=Y 454 k)
T—294 X . (width) x (height) x 4/31 k
HAEE 7 KLR . dst TIEE
(src EBHLBT7FLRIZLTLESELWY)
® (EYL)  ABEBZEREL
B (EYwL) - AHE&ERL
7+—3v bk : 8t LA ARY—)L AEVEILHBEY 184 k)
T—2H4 X : (width) x (height) x 1/34 k
24 L% 1
P E|LEE a]
fiEER AHEEEE, src TEELE=7 FLA®D ARGB WX DEEZ T LA A —I)LsKIZEH#H L. dst TIEE
LE=7ZFLRIZHALET,
width width

height

» height

AHEEDEBZR 7+ —< v FOE#HRIE. UTOFEXTITVET,

Grayscale = (A x 0 + R x 16384 + G x 40960 + B x 8192) + 65536
EE 3L
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4.4.2 Bayer2Grayscale

Bayer2Grayscale

CMOS W ASMHEHMD RAW T—R & LA R —)LAEHRLET

AT« L—YavTF—E2I74)L

r_drp_bayer2grayscale.dat

HGN—D 3>

0.91

AT TL—2a3 T84 X (M1 F)

62912

ANYEIT7ALI)L

r_drp_bayer2grayscale.h

NS A—4

ks

r_drp_bayer2grayscale_t

P VAT

B

B

Src

uint32_t

EgO7 FLA

dst

uint32_t

HABEBDOT FLA

width

uintle_t

BEGOE (EV L)

height

uintl6é_t

BEHEOEE (EV+IL)

top

uint8_t

1: LiDERLEHY,

0: LInDHEFMEL L,

ANEREFEILGWNERIF 1 EZEEL TS,
ANEBRESELTRIES 555, ANERINTEBRD LIFIC
H=5ERIF1ZE. TRUNDFERIF0ZEEL T LS,

bottom

uint8_t  1: TFEHOBERNEHY .
0: TImDEFDELZ L,

ANERESEILGWNERIF 1 EZEEL TS,
ANEBRESELTRIES 55, ANERITERD TR
H=5ERIF1ZE. TRUNDFERIF0ZEEL T LS,

AHNEE  ASER

. src THE

: width THEE (16~1280)
height TIEE (4~960)
(width) x (height) x 134 k

7 KLR

E (EY+I)
&5 (Bt
F—aY AR

<T#H—<v k>
ANBEBDIT+—T v blE, ANEBOELOEEZEZE(0,0)&LIzEEC, X,Y
EEELELLBHOGEEE TH] . EE03FHOEEIE THFL . TSN
M%) TH5D. TRDO& S G VY—DEFITT,

00 )

=

(1

=

) @

=

) (4,

Py

o

Py
=y

(XEERR , YEERR) =

(B#. B : F
(R#. 7% : &
G, B &
GH. 7B

0,1) (1,1) 2,1)

O
o
ol
o

HE
pop

8
oF
o8
oF
g

S
Y
=
JC
~
Y
®
JC
=
w
@

®
vs]
®
ok
[k

i
1
1
!

l

—
S
=

=

=y
=]

—
>
~

=

w

=]

=
=

m.

T
R
‘
go
}]m

FERUNDARAL Y—ERFIEL, hASDHREEEET HH. RZ/A2M O VIN D
’Eﬁﬁﬁbf*‘fﬁ'ﬁ'é ENTEETY, SHMITMERESHE LTS,

H HER

7I~I/7\ . dst TIEE

® (EYL) ANERER L

BE (BEv+L) ANEHBERLC

T4+ —<w b : 8bit LA RT—IL (LEYEILHIY L1 )
T—AHYA4 X (width) x (height) x 1/34 k

a4 ILE 1
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ElonE A

ﬁ]\
fiRER AHEEIL, SrIc TEELEZ7 FLRADEBRE, RMV¥—T4+—< Y D5 8bIitDI LM Ay —ILT
=<y FZEHRL, dst THRELE7Z FLRICHALET,

AHEEEFIEDICANEERE 3 x 3 T4 EFE - HERETRGB [CE# L., FD%. RGB M D
Y NDEBRIIBEITL, BEEZEHLFET,

3x 3TVANEAEFE BB EREEIE. ERLEVESRIVIZEBL. ZOE S ELEHRIDE LT
3 x 3QEAICKLT,

FODDESEILDIE : 4716 5

ETFERDESEIILDIE : 2/16 15

FOmMBEDEYEILDE : 1/16 15

D, TNEFNDEREZRLTERAIEICEHLT, A Y—DBEZFEOHER (FLFE 4, &
2) Z#MTBHET, BEEY IO RGB DEEROHZHETT,

- L TE® : 2/7166%
i
ENTALRERCLEEBRSCEIAHLT,
W cEmors remRa KE2) FHH3

RGB Mo Y NDEHE, UTORXTITVLET,
Y = (Red * 76 + Green * 152 + Blue * 28) / 256

BEREEHOEV I EERTHBEICIE. 3 x 3TAILE2O—HBNANEBROMEENELYSET
EHVNEH. TORDYICLISAVRAIOEY EILDEESET S, HHEER (OpenCv @
BORDER_REFLECT_101 #5) WE#TWLET,

2% URL : https://opencv.org/

top LU bottom [Z 1 ZHRELEBAE. BEEOLTHLEHOERNBERLEXTNES, ALE
BAEZITHEWNEEX, top & bottom [F 1 ZHELTTFSLY,

TAE DM O TAHER] ISRLEZBEUNDRAS Y—EHDHASEFRT H5EF. ELAFK
BIZHIMBICEZZDYRSTEF Y TF Y LTTSL, EEEFUYRSIAEE. HASBEOHENE
BEREI Uy TTBHHREMN. LELLIEE. MIPI h ASZFERTHGETHNIE. RZ/A2M TAHE
BEEEV )Y TTEIAENHYET, BEORECDOLTIE, RZZA2MTIV—T 21— —X<v=2
FIL N—FIzT7HD A8 ETFAHA Ty FETa—IL (VIN) ZSEBIELI M. TE. MIPI £S5
ANRNOA—HY—XI =2 7T, SEEY Y YT FIR) OHEEESEBEL TSI,

Atgeld, PEIMEEITHAMES, src & dstIZR—7 FLRZEEET S EMNAEETT,
EE L
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4.4.3 Bayer2Rgb

Bayer2Rgb

CMOS hASH LMD RAW T—H % RGB HS—~E]RLET

AVI4 T L= a3 vTF—E2T741L r_drp_bayer2rgb.dat
SN—2a Y 0.90
AVIT4TL—YarTF—E94X N( k) 92288

ANYEIT7ALI)L r_drp_bayer2rgb.h

N A—8  HBEKS
r_drp_bayer2rgb_t

AN il 55 BA
src uint32_t A AEBOT KL X
dst uint32_t HAEEOT7 KL X
width uintle_t EHOE (EY L)
height uintle_t E#OES (EY+L)
top uint8_t  1: FHOBRLESHY.

0: LIRDHEFRLEL L,
ANEREDEILBEWNERIFT LI EZHEELTESLY,
ANEBRESELTRIES 555, ANERINTEBRD LIFIC
H=2BRIFT1ZE, TNLUNDBEIF0EHEL TS,
bottom uint8_t 1:TEHOERLEHY .
0: TImDEFDELZ L,
ANBEBREREILGIMERIT L EZHEEL TS,
ANEBRZESE L TRET 56, ANERLTEROD TiFIC
H=2BRIT1ZE, TNLUNDBEIF0EHEL TS,

ALAEEE  AHER 7ELR . src TRE
(dst EE2HLST7 FLRIZLTLFEELY)
® (EYL) . width TIEE (16~1280. 2 DE#{E)
B& (EY+L) : height TIEE (4~960, 2 DEHE)
T—EH¥14X . (width) x (height) x 1/31 k

<T#4—<v k>

ANBEBDI+—<T v bE., ANEBOELOEZZE(0,0)&LIzEEC, X, Y
EELELELLBHRDEEE THh1 . EE5ELFHOFEE TF1 . TALSS
M%) TH5D. TRDO&SLGNSLVY—DEFITY,

KRR, YEERE) =

(01) (1,1) 2,1) (3,1) 4,1) .
T E l (B, @) : %

_ (E%. 58 K&
0,2) (L,2) (2.2) (3.2) 4.2) (
R G R G R J EFH. B : &
[GE) 13) (23) (323) @3) GH#. 5% "
(€] ] G B (€] l

FERUNDARAL Y—EFIEL, hASDOHREFEET HH. RZ/A2M O VIN D
BEEERLTRIGT D EMNTRETT, HMIEAESRESEL TS,
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HHER 7 RELR . dst THE
(src EEBHLB7FLARIZLTLEEELY)

g (EY &)  ANEBRERLC
=B (EVEL) ANEZRERLC
T+—< v bk RGB (1 EY®ILHBI=Y 334 +)
T—5394X (width) x (height) x 3/3A k

24k 2

HEINE A
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fiEER AHEEIL., SIc TIEELEZ7 FLRADEEREZ, RMV¥—T4+—< v N5 RGB KX DEMRIZEHL .
dst THEELEZ RLRIZHALZET,

AWHREE, BIERAS—TL—#BEA(ACPIE)TRGB IZEHBLTWET ., COFERIFEFHLARE
B US5629734A DFETY .

AHEETIZ ACPI (A TRGB EHMEBEZLUTDL S IZIToTWET, EEBRUSEEZICHITTHBELE
To

UTORETIE., ANEBRRADEZ(X,YIZHITHEEZ 1(X,y). HABEBADOEEZX,Y)IZHEITS
RGB M{E% R(X,Y). G(X,y). BOGY)ERBLET,

1.C RS DEE
- X=B#EH D y=FHDEHEE
X=FHH DO y=1BHOES
ANEEDRA Y —EINCHRD EHEZI=0. AN, Y)EFDEEEALET,

G(x,y) = 1(x,y)

- x={B#H D y=1BHRDIEE

X=FHEHD y=FHDHE

ANEBORA Y—EBINRBEDFELIEBEDELEDH. UTOLSIZGX,Y)EFELET,
F9. BARAOELLEEVETIME, MAROELESVETRT NEHELET,

M=I(x—-2,y)+1(x+2,y)—2xI1(x, )|+ I(x+1,y)—I(x—1,y)|
N=1I(x,y—2)+1(Cc,y+2)—2x10,y)|+I(x,y+1)—1I(x,y—1)]|

RIZ, 2DODECEAVELELT, ZEESVANSOVARTHBEE t ZHELEY. (BLES
WAE CI5E. HRE tETRAROHBIEOFEHEGYES, )

@D M < NDIEA
t=(2x (I =1L +1G+1,y) +1(6, ) — 1 = 2,7) = 1(x +2,)) + 4
@ M>NOBE
t=(2x (IGy - D +1Gy+ 1) +1(y) 1y —2) — I,y +2)) + 4
® M= NOEFEA
t=(2x (I -1y +1G+ 1Y) +2x1(0y) + 1y — D +1(y + 1)) = I(x = 2,)
—1Gc+2,9) — 10y —2) —1(x,y +2)) + 8
HEBEISHLT, MEUTZUVETLEZ ETHE. COGY)IETRMEELHEY FT,
0, t<0

G(x,y) = 4255, t' > 255
t, 0<t <255
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2.RESZDFE
x=B#H D y=BHRNEE
ANEEDORA VY —ERFINRED ELGDI=H, AR NEZDFEFEFERLET,

R(x,y) = I(x,y)

X=FEHD y=FRDEE
ANEBORAY—EINB RS EHEDzH, UTOLIIZRX,YEHELET,

FY. MOEL~ET)ARADELESVERIME, RO(ELE~ET)ARADELESVNETRYT
NZFHELFET,

M=|Gx+1Ly—-1D+G6x—-1,y+1)-2xGl, I+ I(x—-1,y+1)—-I(x+1,y—1)|
N=[Gx—1,y—-1D+G6x+1L,y+1D)-2xG60, |+ I(x+1L,y+1)—-I(x—1,y—1)|

RIZ, 2DOOELLEEVELRLT, ZEESVADEVARTHBE t ZHHELETS. (BLES
WAREI LI5S, FHREIE t TEAROMMEDFEHERYET, )

D M< NDBEE
t=(2x(1(x+1,y—1)+1(x—1,y+1)+G(x,y))—G(x+1,y—1)—G(x—1,y+1))+4
@ M>NOBS
t=(2><(l(x—1,y—1)+1(x+1,y+1)+c;(x,y))—G(x—1,y—1)—G(x+1,y+1))+4
® M= NODIFA
t=(2x(1(x+1,y—1)+1(x—1,y+1)+2xG(x,y)+1(x—1,y—1)+1(x+1,y+1))
—G(x+1,y—1)—G(x—1,y+1)—G(x—1,y—1)—G(x+1,y+1))+8

MBI LT, MRUTEONYETEEZ T HE RGY)ETROMELELZY FT,

0, t'<o0
R(x,y) = {255, t' > 255
t, 0<t <255

X=FHEHD y=RBHROEE
ANBEEDOARA Y —ERIINGCRDELD=H. ANBBDEEDRESTE TL.CHTDEE] TK
OEEAEDGCHATEEZERL T, UTOLSIZROGY)EFHELET,

0 M<N
R(x,y) = { 255, ((M=N)>>2)>255
(M —=N) >>2, i
M=2x(I(x-1y) +1(x+1y)+1(x,))
N=G(x—-1,y)+Gx+1,y)

- X=B#EH D y=FHDEHEE
ANEEDARA VY —ERSIN CRDELGDH=H. ANBEEBDLETORMSE T1L.GHTDFHE] TK
HEETOGCHAEEZERLT, UTOLSITRLYEHELET,

0, M<N
R(x,y) = { 255, (M —N)>>2)>255
(M—N)>>2, L RS
M=2x(I(x,y—1+1Cy+1)+1(xy))
N=G,y—-1)+Glxy+1)
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3.BHSZDEHE
X=FEHMD y=FHOEHE
ANEEDRA Y —ERFINBRDELDI=D, AR, NEZDEFEFERALET,

B(x,y) = I(x,y)

X={EEHND y=RBHOEE
ANEBEDRAV—EINARESELGD=H. UTDELIICBLYEHELET,

FY. MOEL~ET)ARADELESVERIME, RO(ELE~ET)ARADEILLESVNETRYT
NZFHELET,

M=|Gx+1Ly—-1D+G6x—-1,y+1)-2XxGl, I+ I(x—-1,y+1)—-I(x+1,y—1)|
N=[Gx—1,y—-1D+G6x+1L,y+1D)-2xG60, |+ I(x+1L,y+1)—-I(x—1,y—1)|

RIZ, 2DOOELLEEVELRL T, ZEESVADEVARTHBE t ZHELES. (BLES
WAREI LI5S, FHREE t TEAROHMMEDFEERYET, )

D M< NDBEE
t=(2x(1(x+1,y—1)+1(x—1,y+1)+G(x,y))—G(x+1,y—1)—G(x—1,y+1))+4
@ M>NOBS
t=(2><(l(x—1,y—1)+1(x+1,y+1)+c;(x,y))—G(x—1,y—1)—G(x+1,y+1))+4
® M= NODIFA
t=(2x(1(x+1,y—1)+1(x—1,y+1)+2xG(x,y)+1(x—1,y—1)+1(x+1,y+1))
—G(x+1,y—1)—G(x—1,y+1)—G(x—1,y—1)—G(x+1,y+1))+8

MBI LT, MRUTEONYETEEZ T HE. BOGY)EITRMELELZY FET,

0, t'<o0
B(x,y) = {255, t' > 255
t, 0<t <255

X=EEAD y=FHOHEE
ANBEEDOARA Y —ERIINGCRDELGD=H. ANBBDEED B RS E ML.GHETDEHE] TK
OEEEDGCHAEERL T, UTOLSIZBOLY)EHELET,

0 M<N
B(x,y) = { 255, ((M-N)>>2)>255
(M —=N) >>2, LRt
M=2x(I(x—-1y) +1(x+1y)+1(x,y))
N=G(x—-1,y)+Gx+1,y)

X=FHEHID y=BHROEE
ANEEDORA Y —ERFINGCRDELDHI=H, ANEGDOLETDOB RS E TL.GHASDEHE] TK
HEETOGCHANEERLT, UTOLSIZTBMX,YEHELFET,

0, M<N
B(x,y) = { 255,  ((M—N)>>2)>255
(M—-N)>>2, kRS
M=2x(I(y—-1D+IGy+1D+I1(xy)
N=Gy—-1+G6ly+1)
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EEEARTEOEY LI EERT HIHEICIE. BRI ST 20— BNANERDOEENEBYS
BTEHW=H. ZORDYICH2FDOEI EILDEZSRET S, RERRLEBZTVET,

cleledeol-1-
Py
®

Bt
5t ® ® ®
]

AN ER g ANER

top HEL U bottom [Z 1 ZHRELEHAE. BEOLTiHHELREBEOESERNEZTOVET, A
HERSEZITHHEWNEEX, top & bottom [F 1 ZHELTTFSLY,

TAE DM O TAAER] ISRLEZBEUNDRAS Y—EHDHASEFRT H5EF. ELAFK
BIZHIMBICEZZDYRSTEF Y TF Y LTTSL, EEEZUYRSIAEE. HASBOHENE
BEREI )y TTBHREMN. LLLIE. MIPI h ASZFERATIEETHNIE. RZ/A2M TAHE
BEEEI )y TTE2HENHBYET, BEOERFEICDOWTIE, RZZAM T I—T 21— —X< =2
FIL N—FIzT7HD A8 ETFAHA Ty FETa—IL (VIN) ZSEBIELI M. TE. MIPI £S5
AN\QA—HY—XAI=a 7T, SEHY v T FHIR) OHREESEL TSN,

EE ZL
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4.4.4 Bayer2RgbColorCorrection

Bayer2 RgbColorCorrection
CMOS A ASMELD RAW T—4 % RGB AS—~EBRLET (BRHHIESR)

AT« L—YavTF—E2I74)L

r_drp_bayer2rgb_color_correction.dat

HGN—D 3>

0.90

AVI4TL—2arvF—EY4X (UN/ k) 222656

ANYEIT7ALI)L

r_drp_bayer2rgb_color_correction.h

NS A—5 BERS

r_drp_bayer2rgb_color_correction _t

A INE i) EiAA

src uint32_t A AEBOT KL X

dst uint32_t  HAHEBO7 FLR

width uintle_t Egotg (EtL)

height uintle_t ERngx (E2tL)

gain_r uintle_t EEROY A UBEIEE (RES)
L4 4bit AEEER. T4L 12bit A/MNEER

gain_g uintlé_t @E®&OS 4 VWIEME (GHS)
L4 4bit AEEER. T4L 12bit A/MNEER

gain_b uintlé_t @E#&O4S 4 VWIEME B HES)
L4 4bit AEEER. T4L 12bit A/MNEER

pattern uint8_t  AHEBDORA Y—EID/IREZ—2ERELTLESLY,
0:RGGB
1:GRBG
2:GBRG
3:BGGR
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AH A ANE& 7 KLZR . src CTHFE
E (ES+I) : width THEE (16~1280)
B& (E4Y+L) : height THEE (4~960)
F—H4A X (width) x (height) x 1734 b
<TH+—T v >
ANEBDI7+—< v b, TRIDES5G 48— DR Y—EKRTT,
RGGB:
()] 1,0 2,0)
R CHR E (XEERR, YEERR) =
E (B%. B%) : &
i (A%, FH) - &
BEBEE -
— G#. F:F
b bl ||
GRBG:
0,0) (1,0) (2,0) C
GAR QPG ﬁ (R, VA=
:E (B#%. B : &
B CQ B gIc (B B B
0,2) 1,2) 22) .
3 @ B :
- G, &%) - &
[ 05) p (15) g (2.5 W
GBRG
(0,0) (1,0) (2,0) (
N N RS i OKEERR, YEERR)=
©,1) @y 1) [i (B%. B%) : &
R & R (B, &%) : F
02 W ) N e B .
2 B i #H. @R #
Gi#. 8 &
KEN
BGGR
0,0 (1,0) (2,0) 3
B G B C (XEEAZ , YREAE )=
1) 1) 1) E B #88) &
(€] R (€] R
(BHE. F%H) /&
3 E E - G, B : &
0D 2N | i, FRO 7
HHEHE 7 RLZR . dst TIE%E
g (EYtL) . ABNEBERLC
B (Ev€IL)  AHhEEBERL
TJ4—< vk : RGB (LEZ®ILHI=Y 3/84 k)
F—HH A X . (width) x (height) x 3 /34 b
245 6
D E| e AH]
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fiEER AHEEEIX, src THELE7Z FLRADERICEGRE NS —TL— V@B ACPIZEZREL T, "M ¥
— 7A=Y EMBRGB 74— MMIEHL, dst THEELEZ7 FLRIZHALET,

ACPI &L 3R T N EFREDEROBRIAREICSARBENEMA ST, BHLEHS5—ER

ER/AHFETY,

COFETIE, BEEZHEIUTHED 2 DDAAMN KD, REFMRFERICE LT K Y EREAE
WEHIBTEN S ARDHBEZRALEY . £, BYRBVEROBRBEREZEIDEFET 2R DIFHR
ZRAVTEHLETY,

AHETE, BEEROERLEFIERITLAVESD, TRIOLS ICTHAEGDOHD ETFTEAI EVEIL
ISIFEVEVELNHEAEIETS,

ANEE

AHEEETIE, NS A—4 Tgain_*] ICHEEZHRET S LT, NAVY—H5EH# L1z RGB EED
BRADEREEZBETEET, £EL. BEEREE/NA (E64bit HNBEE. T4 12bit A
INKER) ThHBH=8. Tgain *) [ZF TERRICHIE L1=LME*4096] DEFHREL TS,

AHEEX, src & dstCRA—7 FLRAZIEET D ENTRETY,
FE gL
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4.4.5 Cropping

Cropping

EGO—MENYIREET

aV749Lb—23vT7T—42T774)L r_drp_cropping.-dat
IR 0.90
aAVI749Lb—=230TF—4Y4A4X (A1 k) 14688

ANYE TN r_drp_cropping.h

NS A—4 tEERKE
r_drp_cropping_t

A UIN% Gt B
src uint32_t A AEEZEOT7 KL X
dst uint32_t HHEEZEOT7 KL X
src_width uintle_t A HEEROE (EY+E/)L)
src_height uintle_ t ANEHOES (EV L)
offset_x uintle_t A AEERD x EE
offset_y uintle_t A AEEOD y EEZ
dst_width uintle_t HAHEEROE (EY+t)L)
dst_height uintle_ t HHEBOSES (EV L)
AHPEHE AHEE 7 FLZR . src TIEXE
® (EYL) : src_width TIEE (8~1280)
B& (EY+L) : src_height THEE (8~960)
TA—< v bk : 8bit LA RT—)L (LEYVEILHTZY L/NA F)
T—3H94X . (src_width) x (src_height) x 1/31 k
H HEHE 7 FLZR . dst TIEE
E (EYL) : dst_width THEE (8~1280. 8 DEHE)
B& (EY+L) : dst_height TIEE (8~960, 8 MEH{E)
T+r—< v bk : 8bIt LA RT—IL (LEVEILHIZY 1/81 1)
T—3914 X . (dst_width) x (dst_height) x 1/3f k
24ILE 1
SEINE AT
R ABEEIL, src THRELE7 FLADERE., EESh=A Tty b LIEEShi=Y A4 XE5ERIZY]
YL, dst THEESN=7 FLRIZHALFET,
src_width
A
dst_width
src_height - . =
dst_height \
|
A\ [~
‘ (X, y) = (offset_x, offset_y)
dst_width
A
dst_height

ABEEIL. src & dstICR—7 FLRAZIRET D EMNATEETT,

FE Y BT HEREEIE. ANEGROEEEZBA VK SIC5IHEREL T LS, L, offset_x
+dst_width #' src_width 8 X TUL\5IHEE. Fi=lE. offset_y+dst_height &
src_height ZEBATWABEE, BRIV LETHTICNEERTLEY,
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4.4.6 CroppingRgb

CroppingRgb
EfR (RGB) O—MENYIREFT

AT« L—YavTF—E2I74)L

r_drp_cropping_rgb.dat

HGN—D 3>

0.90

AVI4TL—2a3vTF—E2H 44X (N k)

20000

ANYETFAI r_drp_cropping_rgb.h
NS A—8  EHERSA
r_drp_cropping_rgb_t
A UINE Gt 5 EA
src uint32_t A HAEEZEOT7 KL X
dst uint32_t HAHEEZEOT7 KL X
src_width uintle_t A HEEZROE (EY+t/)L)
src_height uintle_t AHEEZEOSE (EY+)L)
offset_x uintle_t A AEERD x EE
offset_y uintle_t A HEED y EEAZ
dst_width uintle_t HAHEEROE (EY7+t)L)
dst_height uintle_t HHEEZOSE (EY+w)L)
AHNEFER  AHER 7 ELR . src TIEE

g (EYtL)

B (EvtL)

: src_width TIEE (8~1280)
: src_height T{E%E (8~960)

74+—<v hk RGB (LEVILHIzY 3/34 k)
T—394 X (src_width) x (src_height) x 3/34 k
s DEHE 7 FLX . dst TIEE
® (EYL) : dst_width THEE (8~1280. 8 DEHE)
B& (EY+L) : dst_height TIEE (8~960, 8 ME#{E)
74—y k RGB (L EV/ILHIzY 3/34 k)
T—AH%4X (dst_width) x (dst_height) x 3/34 k
24k 1
SEINE AT
fiFER AHEEIL. src THRELRE7 FLADERZ. BESIF Tty bASIBESAf-Y A XEERICH
YL, dst THESIN=7 FLRXIZHALET,
src_width
A
dst_width
src_height - o >
dst_height \
\
A \
‘ (x, y) = (offset_x, offset _y)
dst_width
A
dst_height
AHEREIL. src & dstICE—7 FLRZHRET S EMNAEETT,
AR Y HIEREEE. ANBEROEHEZEZGEWNKESTEIMEREL TS,

offset_x-+dst_width A' src_width 8 Z TW\5I154. F/=[&. offset_y+dst_height i

src_height ZEBXTWABEE, BRIV LETHTICNEERTLEY,
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4.4.7 ImageRotate

ImageRotate

ERERELET

aAVvI49L—2avTF—4T774)L r_drp_image_rotate.dat
HGN—D 3> 0.90

AVI4 L= a3 rTF—2Y 44X (N1 k) 56896

ANYEIT7ALI)L r_drp_image_rotate.h

NS A—5 BERS

r_drp_image_rotate_t

A UINE it} 5 EA
src uint32_t A AEBOT KL X
dst uint32_t  HAEZRO7 FLR
src_width uintle_t ANEZOE (EV€L)

src_height uintle_t AAEBOESE (E5tE)L)

dst_stride uintle_t HABEBDR bS5 FiE (0~1920)
0%{ETHE. BNEBRORSA UHEHKRLIZT FLRIZH
hahzEzd,
OUNERTETSE. HABBOES A VRIS A—2{ES
ORfRTHEAIIhET,
0. FIEHENEZDIELY XEGEEHRELTLESL, &KX
fifl% 1920 T,
IR ESBL TS,

mode uint8_t 1:B5EtE Y AA 90° [EER

2:F5ETE Y A M 180° [EER

3:FEETE Y A M 270° [EER

4-EBRER

5: kA REx%. BFETEIY A M 90° [ElE

6: A RER%. BFETEIY A M 180° [HEx

7:EERERR. BETEIY AR 270° ElER

HMIFERESELTIESL,

AR  ANEE 7FLR : src THEE
(dst EEHG D7 FLRIZLTLESLY
g (EY &) : src_width TiEE (16~1280)
B& (EY+L) : src_height TIEE (8~960, 2 ME#E)
TA—< v bk : 8bit LA RT—IL (LEYEILHIZY 1L/31 )
FT—AHY A X . (src_width) x (src_height) x 1/34 k
H A EE 7 RKLR . dst TIRE
(src EEHLB7FLARIZLTLEEELY)
® (EYL) . mode=2,4,6 NiHE src_width &R L

mode=1,3,5,7 MiZ&E src_height £F L
=S (EZ+L) : mode=2,4,6 ®HE src_height £RL
mode=1,3,5,7 ®HE src_width &R L
Tr—<v bk : 8bIt LA RT—IL (LEVEILHZY 1/81 1)
T—=49H%14X . (src_width) x (src_height) x 1/34 k

24 L 1
HE|IE a]
FHIEMERESRELTLIZEL,
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fiEER AHEEEIL, sSrc THELE7 FLADERIZ mode THRESN-RERVREFITLY, dst THEEL
=7 RLRIZHALZET,

mode dst

N

Src

=

BEIE, dst_stride [C0ZHRELTLESLY,
AHEEE. KELEBOBAEMEBICEBGEZHRE AT S ENAEETT, TDHEEIEL. dst_stride
ICEBHEABDOES A UL RDSA VETDEI BILHERELTLESL,

dst ——» _
P dst stride
> Q4
S [EE o5 ®
H AER
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AHRET., FENEEITIENHEFTT,
SAHUWIBETSIHZEUTISRLEYS,

ADT—4 % 3 DNMEEICHE L. ImageRotate0, ImageRotatel. ImageRotate2 IZxtL T.
ETNENFED src, dst, src_height #35E LF T, src_width, dst_stride, mode [£[ L

BEELTFEL,

mode [Z 1. 3. 5. 7 Z%ET HIEE. 3 2EHLELHAEBROIES 3 DD src_height ZMEL 1=
EIC% 5=, dst_stride [Z[Z 3 DM src_height #MEL=EZHRFEL TL XL, mode A
FhLUNDBEEF. 3 26bE-HAEBROIEA src_width EF CIEICA D=6, dst_stride [

[FOZERELTLLEEL,

ImageRotateO

ImageRotate2

. ¥

¥ _

A#EED mode=1 £, OpenCV IZT cv::Flip(src, tmp,
EEBELI-BELRZEDHENELNET,
AHeRED mode=2 I%. OpenCV IZT cv::flip(src, dst,
EEBELIBEELRAFOHERNELINET,
AHEED mode=3 [%. OpenCV IZT cv::flip(src, tmp,
EEBELE-BELREDHENELNET,
AHEBED mode=4 [%, OpenCV IZT cv::flip(src, dst,
EEBELE-BELRZEDHENELNET,
AHeRED mode=5 I%. OpenCV IZT cv::Fflip(src, tmp,
ERBELIBEELRAFOHERNELNET,
AHEEED mode=6 I%. OpenCV IZT cv::flip(src, dst,
ERELIZBEELRAFOHERNELNET,
AHEED mode=7 I%. OpenCV IZT cv::transpose(src,
EEBELE-BELREDHENMELNET,
%% URL : https://opencv.org/

0);cv::transpose(tmp, dst);
-1);

1);cv::transpose(tmp, dst);
1);

-1);cv::transpose(tmp, dst);
0):

dst);

L
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448 ResizeBilinearFixed

ResizeBilinearFixed
EEOY A REEBELET (N U =T5E o fE)

aVI445L—2avF—42T774) r_drp_resize_bilinear_fixed.dat
Wh/N—2 3y 0.91
aAVI749Lb—2avF—EY 44X (N4 k) 138240

ANYEITFAL)L r_drp_resize bilinear_fixed.h

NS A—=8 BEEKSL

r_drp_resize_bilinear_fixed_t

AN i) B
src uint32_t A AHEEOT KL X
dst uint32_t  HAEEOT KL X
src_width uintle_t A AEBROEIE (E5t)L)
src_height uintle_t A HEZOHME (EY L)
LS uint8_ t  KEFRORT—ILT 7V A

K - BNRIUTOLSICHEY ET, HAHEBROENASES
WU EIZIEDESIZLTL LY,

REME | HhK - MBI
0x80 0.125 (1/8)
0x40 0.25 (1/4)
0x20 0.5 (1/2)
0x10 1E (%8B

0x08 24
0x04 41E
0x02 | g f&
0x01 16 &
L% uint8_ t  FEEARORT—ILI 7V A
x LREEIFRLCTT,
A hEEHE ANER 7RELR . src TIE
(dst EEHLBT7 FLRIZLTLEELY
g (EY &) : src_width TIEE (128~1280)
B& (EZ+L) : src_height THE (8~960)
TA—< v bk : 8bit LA RT—IL (LEYEILHIY L/31 |)
T—394 X . (src_width) x (src_height) x 1/3f k
H A EE 7 RKLR . dst TIRE
(src EEBHLB7FLARIZLTLEEELY)
@ (EY+I) : src_width x (KEAMDILEK - fE/IE)
B& (EY+L) : src_height x (EEAMBOEX - #E/NR)
TA—< v bk : 8bit LA RT—IL (LEYEILHIZY 1L/31 )
T—AH%4X . (HAOEBOIE) x (HABEZOEE) x 1814 k
24V 4
SELE e
fiEER ABEEEIL. src THELEZ7 FLRADOERZEE SNEETHAEITMHE/NEITL. dst THEESL

=7 FLRIZHALET,

EROIK, MNEITIHE. EVILOMERE - MEIENDECHYETH, RTINS TR
EHEALTVETY,

NA)ZTREF, HABGRDEBEE IR L, ST HANEGOHENED 2 x 2EV L
ZRAVT. RBEEZT5MEMETT,

AHEREIL OpenCV @ cv: :resize B D3I % dsize [Z 0, fx & fy 2 0.125~16 ETOHLX - B/
#_ interpolation [Z INTER_LINEAR #$EE LI=BE LRZFDHENFONET,
%% URL : https://opencv.org/

EE 2L
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4.4.9 ResizeBilinearFixedRgb

ResizeBilinearFixedRghb
EROY A REEBLET (NS U =Tk f5E )

aAayvIq45L—3avrFr—42774)L r_drp_resize_bilinear_fixed_rgb.dat
®IG/A—2 3> 0.90

AVI4 L= F—=4Y4A4X U1 k) 202176

ANYEITFAL)L r_drp_resize_bilinear_fixed_rgb.h

INTA—4 BiERA
r_drp_resize_bilinear_fixed_rgb_t

A% i) B
src uint32_t  ANERO7 FL X
dst uint32_t  HAEBRO7 FLX
src_width uintle_t A HEBO#EIE (EZ+IL)
src_height uintle_t A HEBOHEIE (EZ L)
L uint8_t KEABMDRT—ILIT 794

X - BDREEUTOLSICHRYVET, HABEBROENSEI ¢
WL EIZHEDESICTLTLIESLY,

EREE | WhK - SN
0x80 0.125 (1/8)
0x40 0.25 (1/4)
0x20 0.5 (1/2)
0x10 15 (55)

0x08 2 f
0x04 41
0x02 8 fx
0x01 16 f&
Ty uint8_t  EEAMODRAST—ILI 7V A
fx EREBIELCTT,
AHEAEE  ANEE 7 ERLR . src TIRE
(dst LB D7 FLRIZLTLEEELY
& (Ev &) : src_width THEE (128~1280)
B& (EY+L) : src_height THEE (8~960)
T+ —< v b : RGB (1 EVILHIY 3/814 )
T—394X . (src_width) x (src_height) x 3/31 k
B EE 7 KLA . dst TIRE
(src EBHZ7 KLRIZLTLESLY)
E (EYL) : src_width x (KEARDIEK - fiz/hE)
B& (EY+L) : src_height x (EEAMAOIEX - #E5/1NE)
7+—<v k :RGB (L EVEILHIZY 3/81 F)
TFT—EY4 X . (BAHEBOE) x (BABEBOES) x3/814 k
24V 6
P E|LEE A
fiEER AWEEIX, src THRELEZT7 FLADEBRZEZRE SNIERETHRELITMHBNETL. dst TIHEESL

=7 FLRIZHALET,

EROIK, MNEIT5HE. EVILOMERE - MEIENDECHYETH, RTINS ZTIE
EHEALTLWETY,

NAYZTRERF, HAEGDFEEIELITHL, ST HANEZROMENED2 x 2EV L
ZRAVT., RBERZITS>MMETY .

AHEREIL OpenCV @ cv: :resize B D3I # dsize [Z 0, fx & fy 2 0.125~16 ETOHX - &/
E. interpolation [T INTER_LINEAR #1EE L-I5E LRZEDHENBFELNET,
%% URL : https://opencv.org/

EE 2L
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4.4.10 ResizeBilinear

ResizeBilinear
BEOYAREETELET(N 275 ERAAE)

aAVI749L—2avT—32774) r_drp_resize bilinear.dat
®EEN— 3 > 0.91
aAVI47L—2avTF—EY4A4X N/ k) 379744

~NYEIT7ALI)L r_drp_resize bilinear.h

INTA—4 BiERA
r_drp_resize_bilinear_t

AN it B
src uint32_t  AHEZRO7 FLR
dst uint32_t HAEEOT7 KL X
src_width uintle_t A HEZOEE (EY L)
src_height uintle_t A NEZOHE (EY L)
dst_width uintle_t HAEGO#EE (EY L)
dst_height uintle_t HAEGOHE (EY L)
AHPEHE ALEER 7 RKLR . src TIRE
(dst EELG BT FLRIZLTLEELY
g (EY &) . src_width TiEE (32~1280)
B (E2+)L) : src_height TiEE (8~960)
74+—<3v bk : 8bit LA Ry—IL LEYELHIZY L/31 +)
T—394 X . (src_width) x (src_height) x 1/3f k
H A ER 7RELR . dst TIEE
(src EERBT7 FLRIZLTLESLY
g (E2 L) : dst_width THE (32~1280)
B& (EZ+JL) : dst_height THE (8~960)
J+—<v bk © 8hit LA RT—IL QLEVEILBIZY 1814 k)
T—394X : (dst_width) x (dst_height) x 1/31 k
24 ILE 6
P E|LEE A
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fRER KRR, src THELET7 FLADEBRZIHARE(THE/NETL, dst THEESI=7 FLRICHA
L/ij_o

EROIK, MNEIT5HE. EV L OMERE - MEIENDECHYETH, RTINS TR
EHEALTVWETY,

NAYZTREF, HAEGOFEEILLITHL, ST HANEZROMENED 2 x 2EV L
ZRAVWT, RBEMEZTOMMETT . AEETE, NMUZTEETROISIHELET,

HAERRNOERZ(dX,dy) 23 ST 2 ANEBRADEZE (sx,sy)ET D E, sx, sy ITEOAXTE
EhFET,

sx = (dx + 0.5) X src_width =+ dst width — 0.5

sy = (dy + 0.5) X src_height + dst_height — 0.5

fsx=Floor(sx). fsy=Floor(sy)&d3&. (sx,sy)DEBD 2 x 2 EV I OEEL,
(fsx,fsy). (fsx+1,fsy). (fsx,fsy+1). (fsx+1,fsy+1)EHYFET,

EE,Y)DANEGRHADEEEE src(x,y). HANEBRRADEEEZ dst(x,y)ET 5 E.
dst(dx,dy) [FTEOATRINFET,
dst(dx, dy)=(1 — b) x (1 — a) x src(fsx, fsy) + (1 — b) x a x src(fsx + 1, fsy)
+b x (1 —a) xsrc(fsx, fsy + 1) + b x a X src(fsx + 1, fsy + 1)
fz7=L. a = sx- fsx, b = sy- fsy

(fsx, fsy) (sx, sy) (fsx + 1, fsy)

(fsx, fsy + 1) (fsx + 1, fsy + 1)

AHEHEEIE OpenCV @ cv: -resize BE# D54 dsize.width [Z dst_width, dsize_height|(Z
dst_height, interpolation|Z INTER_LINEAR Z$5E L-15A LREDHRENELNET,
2% URL : https://opencv.org/

ped

cat

2L
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4411

ResizeNearest

ResizeNearest
BEOYA REETELET(CT7 LR MR A— [ERAE)

AVI4 T L—vavTF—2I774)L

r_drp_resize_nearest.dat

®hs/N—2a Y 0.90
AV749L—23vT—42Y 44X (U84 k) 303456
ANYEITFAL)L r_drp_resize_nearest.h
NS A=A BiERL
r_drp_resize_nearest_t
AN it &% BA
src uint32_t A AEEBOT KL X
dst uint32_t HAEEOT7 KL X
src_width uintle_t AHEZO#EE (EY L)
src_height uintle_t A NEROHE (E7 L)
dst_width uintle_t HAEBROEIE (E5t)L)
dst_height uintle_t HAEGOHE (EY L)
AR  ANEE 7 RELR . src TETE
(dst EEHL D7 FLARIZLTLEEELY)
g (EY &) . src_width TiEE (32~1280)
B& (EZ+L) : src_height THE (8~960)
T4+—< v b : 8bit LA Ry—)L (LEYELHIZY L/81 +)
T—AH%4 X (src_width) x (src_height) x 1/34 k
H A EE 7 ELZR . dst THE
(src EEBHLB7FLARIZLTLEEELY)
® (EYL) . dst_width THEXE (32~1280)
5% (EY+J)) : dst_height THEE (8~960)
T+ —< v b © 8bit LA Ry—L LEYELHIZY L/81 +)
T—AYAL X (dst_width) x (dst_height) x 1/31 k
24k 6
SEIE Fa

fRER

AR, src THELET7 FLADEBRZIHARE(THE/NETL, dst THEESN=7 FLRICHA
L/ij_o

H AEHR N D EEAZ (dx, dy) DIEEE dst(dx,dy)d. ADEERRDOEZ(X,y)DEEEZ src(X,y)
ERBFTHE. TREOXTRENFET,
dst(dx, dy) = src(dx X src_width + dst_width, dy X src_height + dst_height)
[BEAR BN R LT Y T]

THIZ, & L TAANEEY A X 250% 100, HAEHEY 4 X 100x 200 DEDOHHEERERLET,

dst(dx,dy) = src(0,0) src(2,0) src(5,0) src(247,0)
src(0.0) src(2,0) src(5,0) H E N src(247,0)
src(0,1) src(2,1) src(5,1) src(247,1)
src(0,99)  |src(2,99)  [src(599) | H H BN [src(247,99)

AHEEE OpenCV O cv: tresize B#ID3I4 dsize.width [Z dst_width. dsize.height|Z
dst_height. interpolation|Z INTER_NEAREST ZHE L-15& LRZEDRENELNET,
2% URL : https://opencv.org/

L
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4.4.12 Affine

Affine

EROFTHEE. BEERETVET
aAVI4L—2avF—2IT74()L r_drp_affine.dat
SN—2a 0.90

IV T4 L—2 30 F—8H4A4 X (N4 }) 589792
ANYEIT7ALI)L r_drp_affine.h

N A—8  HBEKS
r_drp_affine_t

A UINE it} 5 EA
src uint32_t A AEBOT KL X
dst uint32_t HAEEOT7 KL X
src_width uintle_t A AEBEOIE (E9+E)L)
src_height uintle_t AAEBOESE (E5tE)L)
dst_width uintle_t HAEBOIE (E5EIL)
dst_height uintle_ t HAHEEZOEFS (EV L)
m_11 Int32_t  F|ATHICH TS 17 1HIBEOBEREET/ UL L1-{E

EE/MDI+—<v FMEITRDEY TT,
31 30 16 15 0

! N N

MSEvYh  mEE@sbit)  /MEER(16biIT)

FIFEHEH (-32768~+32767. 9999847412109375)

(MM EsBLTEELY

m_12 int32_t  FWTHICHEITS 11725 B0EREZET /ML L1-1E
BENMDOIA—<y rEm 11 ERLETY,
(MM EsBLTEELY

m_13 int32_ t  FH|THICEITS 11735 BOERZE T/ ML LIE
BENMNDOITA—<y FEm 11 ERLETY,
(GHMEmRiEsBL T EELY)

m_21 int32_ t  FH|THICEITZ 2T 1HBOERZE T/ ML LI-E
BENMNDOITA—<y FEm 11 ERLETY,
(GHIEmiEsBL T EEL)

m_22 int32_t  FWITHIZEITS 21725 BOERZETE /N SIL L1=1E
BENMNDOITA—<y FEm 11 ERLETY,
(GMIEmiEsBL T EEL)

m_23 int32_t  FWTHICEITS 21735 BOEREZETE /ML L1=1E
BENMDOIA—<y rEm 11 ERLETY,
(MM EsB LT EELY

border_value uint8_t  $MEY3ANEGAKENE L& EDHAIE

AR ANER NS . src TRE
(dst EELG BT FLRIZLTLEELY
g (EY &) . src_width TiEE (32~1280)
B (E2+)L) : src_height TiEE (8~960)
T+—< v bk D 8bIt LA RT—IL (LEZELHIZY 1L/NA )
T—3914 X . (src_width) x (src_height) x 1/3f k
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H EE 7 KLA . dst TIRE
(src LEHL D7 FLRIZLTLEEW)

® (E2tL) . dst_width THE (32~1280)
B& (EY+L) : dst_height TIEE (8~960)
7+—<v bk D 8hit LA RT—IL LEVEILBIZY 184 k)
T—294 X . (dst_width) x (dst_height) x 1/34 k

24 6

B Gl
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fiEER AHEEIL, Src THELE7Z7FLRADERIZHLTT 74 VE#Z1TL, dst THRELE7 FLRIC
HALFET,

|_ border_value®{EA
HBhshd

EHITHIM %,
m_11 m_12 m_13
M = <m_21 m_22 m_23)
0 0 1

LEERTDE, 774 UEBIZE > TANBEBDEZ(sX,sy)lE. UTOX TR SN BEZ(dX,dy)
ICEHgEINnET,
dx SX
(dy) =M (sy)
1 1

P& LT, EfREERE. BAENEITI5E. ANERZEREY SBROFILERE (cx,cy). Hixf
EZ 6 (REFEIYARMMAEAM)., BERIEAEE s &9 5 ERBITIIM L,

sxcosf® sxsinf (1—sxcosf)Xcx—sXsinh Xcy
M= (—sXsinG s % cos s><sin6><cx+(1—s><cos€)><cy)
0 0 1

ERYETS,

F71=. OpenCV MDBE%k cv: :getRotationMatrix2D, cv::getAffineTransform &AL T,
TEEDRRE DD 2x3 BTN EEMT S ENTEET,
m_11 m_12 m_13
M=|m21 m22 m.23

\ 0 0 1

B84 cv: igetRotationMatrix2D [&. EROEERZITIERITIHETERLET,
B cv: :getAffineTransform [, AHAEBRD 3 AEEELETNETND R EFHBT 5 EHRTSI
EERLET,

2% URL : https://opencv.org/

AERETIE, HABEBROEENOFEXBRTANBBROEREHEL. 774 VEBMETVET, 1751
MODFETIEMLESTDE, FRBEIUTOLSISHETEET,

SX dx
<sy> =Mt <dy>
1 1
AEETIE, EHEBRZHET IR, BB A EIILESEIZNA) Z7EEZRAVTHBILED,
INA ) ZTFEDOEMIE. ResizeBilinear DEEZSB LT &L,

AHEBEIL. OpenCV @ cv::warpAffine B D5IEMIZT 7« D EBRORNEITIE L= EHITH.
dsize.width [C dst_width, dsize.height [Z dst_height. flags IZ INTER_LINEAR,
borderMode [ BORDER_CONSTANT. borderValue IZ border_value #i5E L1-154& L RE D

B EOoNET,
2% URL : https://opencv.org/
AE EHTHIMD/IAS A —FIZD0VT, Tm_11xm 22=m_12xm 21] LK BESIZHRELEGAE, &

TH ML AGETEGLV O, HOERBEEO2TIZHE LT border_value A 1ENET,
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4.5 Feature detection

45.1 CannyCalculate

CannyCalculate
Canny kIC kBT v DHIE

aAVI4 5 L—2a3 v TF—4aT74I r_drp_canny_calculate.dat
Fis/N—2a > 0.90
aAVI749Lb—2avF—EY 44X N4/ k) 126080

ANYETFA)I r_drp_canny calculate.h

INTA—4 BiERA
r_drp_canny_calculate_t

AINE i Bl
src uint32_t A AHEEOT7 KL X
dst uint32_t HAHEEOT7 KL X
width uintle_t @E&OE (E7&)L)
height uintle_t @E#OFS (EY+L)
work uint32_t —45xTYy7OF7KLR

threshold_high uint8_t Iy ER¥IFEME ((threshold_low + 1)~255)
threshold_low uint8_t Iy TFR¥EIEME (0~ (threshold _high - 1))
top uints_t 1: bimDERNESH Y
O: LimDERNEL L
ANEBREREILLGZWNMESIL 1L ZHBEL TS,
ANEZRESEIL TLEY HI5E8. ANEGRNTEEGRO LRI
H-5HBIE1Z. TALUNDFEF0ZFIEELTIES
(A
bottom uint8_t 1-THOERNEHY
0: FTimDERLEL L
ANEBZEREILAZWNMESIE 1 F#HBELTLEELY,
ANEBRZEZDEL TRES 58, ANEGITEEZRO FiFIC
H=2EEE1LE. TALUNDIEEF0OFEEL TS

LY,
A HEE AHE1E 7ELR . src TIRE
® (EYL) . width THETE (16~1280, 16 MDEHE)
B (E2+L) : height THEE (5~960)
TJ4—< v bk 8t LA ARY—)L AEYEILBEY 184 k)
T334 X . (width) x (height) x 1/31 k
H A ER 7RELR . dst TIEE
® (EYL) . ANEBRERLC
BE (BEvtEL) - ANEBERL
T+—<v bk : 8bit Ty UEM (0,1,2 M 31&EH)
0 D T
1 Ly Pty RS
2 c AbOvSTIvY
(LEYEILHI=Y 1814 1)
T—4H 14X . (width) x (height) x 1/31 b
J—5IT7F 7 KLR . work THE
T—4a94 X . (((width) x (height + 2)) x 2)/31 +

<AE>
TyCORS, RU, TyUOFARRET SEHOB|ETT . Ty S0k
& RU. TyUOFAICOVTEREESEL TS,

24 L 2
S E|IE a]
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iR R AHEEX, src THRELEZ FLADE®ZMNS Canny SRICK Y Ty DEHZRO, dst THEESHh
7 FLRIZHALET,

Canny iEZICK BTy PRHIK., Ty PORBEMDGVEEAETY, £, Ty PFHUMRELT
HAT B EMNTEETT, Canny A TIE, UTDIETCREEZITNVET,

1. JARXRBEAILTUITAL)ET,

2. IvTEE, FRAZHEL. EBXEQMG. Ty 0nEETS,

3. ERTUIABEREBIZEYIYCEHEET S,

OpenCV @ cv::CannyQIFLRRETHOREEITVET ., AEEETIE 1 & GaussianBlur, 2 %
CannyCalculate. 3 % CannyHysterisis TT3 2 &IC& Y., BKRICT v OEH AT H I &
BETY.

%% URL : https://opencv.org/

AEETHALEI Y DERE. Ty PDBS(EDGERE)ZL>TIvSHL, 91— I v,
AbOVTTY OO IFEEELYET, /85 A—42 0 threshold_low, threshold_high T«
—VIyT AMAVITIYD LT ABHMELZRELET ., BELXZ/NS KT BHIEE, Ty PEME
Z2LRYET,

H AR H AR
threshold_low=0x18 threshold_low=0x05
threshold_high=0x30 threshold_high=0x28

R :H94—H Ty
B:RhOVFIVD
ELTHRTRLESS,

AIEHETIE, LTOKLSICEDCE RELAREHELTLET,

Goo Go1  Goz -1 0 1
Gx = [610 G11 G12] X [—2 0 2]
Gyo Gy1 Gy -1 0
Goo Gor Goz -1 -2 -1
Gy = [610 G1q G12] X [ 0 0 0 ]
Goo G221 Gy 1 2

EDGE E = ((Gx)? + (Gy)?) >>7

if ( 3 * abs(Gx) <= 8 * abs(Gy)) // 21 ELTF
EDGE AT[A = DIRO

else if (20 * abs(Gx) > 8 * abs(Gy)) // 67T EXYKEL
EDGE A1A = DIR90

else
EDGE AH = (sign(Gx)==sign(Gy)) ? DIR45 : DIR135
EE 7L
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45.2 CannyHysterisis

CannyHysterisis
ERTTRIZK BEENE

aV749Lb—23vT7T—42T774)L

r_drp_canny_hysterisis.dat

Fis/N—2a >

0.90

aAVI7459L—230TF—4H 44X (N k)

358752

ANYEIT7ALI)L

r_drp_canny_hysterisis.h

INTA—4A BEK4
r_drp_canny_hysterisis_t
A NE i) SR
src uint32_t A AEBOT KL X
dst uint32_t HAEBOT KL X
width uintle_t Egotg (EtL)
height uintle_ t EEOEFS (EV L)
work uint32. t J—4ITYy7OF7 KL R
iterations uint8_t 1~254 B3R LEAREE
255 ## YR LEBEER
A hEEH ANER 7ELR . src CIEE
g (E2 L) . width THE (16~1280, 8 DEHfE)
BE (BEv+EL) height TIEE (16~960. 4 DEHE)
TA—<v b Iy oniEM (0,1,2 0 37EE)
0 | T
1 D= Iy
2 C AbOVITIYY
(LEYELBHIZY L34 F)
T—R94 X (width) x (height) x 1/3A b+
H A Eg 7ERLR dst TEXE
g (EY &) ANEBERLC
B (EvEL) ANEZRER L
TA—< v bk BmELizTvy P (0,255 M 2 1850)
0 |5 T
255 Iy
(LEYELSHFY L8314 )
T—32H94 X (width) x (height) x 1/5 k
o)—H9IT7T 7ELZR . work THE
T—AH4A X (width) x (height) x 1/31 k
<HE>
EXTUSRANEEFDT—2EREFLET,
24 ILE 6
P E|LEE A
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fRER AHEEEIL src THRESNEZEBR(T Y PRE)ICH LT, EXTY I XEELEEITL. dst TEE
N7 RFLRIZZy DEBEHALET, (Canny EZITL DTy SRHEDBFENERSTT ., FM
I&£. CannyCalculate MIEZEHRL TLZELY)

EXTUIRABELETIE, AWAShiEIy DOBEHEMIS, A CAVIT T DICERHELTWS D 1 —
JIyDRFIvSELTHA, A AV I DICEHKLTVWENY s — Ty DFEI VD ELT

HALFES,

TAME. EARERBIZT Y DOEGEZREITVET, V91— Iy PRIy EH-58I1%. %
DIYDICEBLTWEZD A —I Ty DOERNDELR=H, Y—F EHKXK iterations [|HFE THE
YIRLET, APAVIITYDIZEBINGBVVY—FA 20K ERTLET,

FOTHEZRELTLZEL, )

N

ANEHR
RE: 14— 9TvD
BE.2bOV5IVY
ELTERRLEGSE,

H—F1[EH H—F2[EH
(FARIZY—F) (EARIZY—F)
VA= ITyTEXLb A= IyTEXL
OV Ty PIZERL O yTyICEREL
1= D THke 1= D T#ke

H AER

k& D4 =Ty
B:RkAVFIYD
ELTERRLEEES,

(ALERRFfE & R

fxKiterations[al

RO1US0367JJ0103 Rev.1.03
2019.05.31

RENESAS

Page 81 of 125



RzZ/IA2M J)L—TF 4. DRP Library

45.3 CornerHarris

CornerHarris

Chris Harris DZEEL-FEATCERICSFTFNIERERELET
aVI45L—2avT—4T774)L r_drp_corner_harris.dat
s/A—2 3> 0.90
aAVI749Lb—=230TF—4Y4A4X (/81 k) 353088

ANYE TN r_drp_corner_harris.h

NS A—=5 BERL

r_drp_corner_harris_t

A% i) Bl
src uint32_t A AEBOT KL X
dst uint32_t HAEBOT KL X
Harris RHEBOILENEHEIN S,
width uintle_t EgOE (EZ &)
height uintle_t ERngx (E2tL)
shift uint8_t Harris BHBORENDEL T +E
AHEEIL 32 Ew D Harris BRHEEBDEEE. KSIHTHERE
ShE=EHRAYI7FLT, 0~255 [CBaAfEE L THALET,
Harris RHBDIGE L 256~65535 DREICINE S Z EMNE N
=, 8 EHRBEL LTLET,
A HE AAE1R 7ELR . src CTIRE
® (EYL) : width THEE (16~1280)
5% (EZ+L) : height THE (8~960)
7+—<v bk : 8hit LA RT—IL QEYEILHIZY 1814 +)
T—AH%4 X . (width) x (height) x 1/31 b
H A Eg 7ELR . dst TIRE
(Harris iz M8 (EJ L) . ANEBERL
DIHE) B (EVEL) 0 ASKEBERLC
7+—3v bk . THRRHHER (0~255)
EAKREVELTERATHAAREENBVNILEEZRLET,
(LE EILHIY 1814 1)
T—AH%4X . (width) x (height) x 1/31 b
24 6
HEINE |
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fiEER AHEEX, src THRESNEZ FLADERICX LT, Harris BHBEEAL T, BRANDIEAE
BEL, #REdst THESNE=7 FLRIZHALET,

Harris & TIE, FEEV L AEDOFEEABRDOBFHERL TSI EZRBL T, ERE

RELET,

—
A X A &

ANEZA,LTERERE LRAR

Harris BHEBOHEAZEE. 3 x 3 EVvILOEEEHEKICHE-> THROBNEHEST S &
TEBESERILIZETFD, 2 x 2 DEAEBSEITH MEY) 2ROET, TIHhoRDBHMELZHEL
9,

dst(x,y) = detM®¥) — k(trM(x,y))z

k lZa——RBRHERAFZRMTREBNIZ0.04~0. 15 ABVEENTULVET, AEEETIL. 0.0625
ELTWET,

ABEBEIL OpenCV @ cv::conerHarris B# M35k blockSize IZ 3. apertureSizeIZ 3. kIZ
0.0625, borderType |Z BORDER_REFLECT 101 ##8E L=i5A LAEDHEENBLNET,
2% URL : https://opencv.org/

AHEEEIL, src & dstCR—7 FLRZEHRET A EAARETT,
EE L
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454 CircleFitting

CircleFitting
FZERELET

AT« L—YavTF—E2I74)L

r_drp_circle_fitting.dat

HGN—D 3>

0.90

AVI4TL—2a3vTF—E2H 44X (N k)

160160

ANYEIT7ALI)L

r_drp_circle_fitting.h

NS A=A BiERL
r_drp_circle_fitting_t
A UINE it} Bl
src uint32_t A AEBOT KL X
dst uint32_t HHF—42DOF7 KL X
src_width uintle_t A AEBEOIE (E9+E)L)
src_height uintle_t AAEBOESE (E5tE)L)
work uint32_t —45ITYy70F7 KLR
c_area_startx uintl6e_t M@OduhOIFEREFHOBIEGED X EIE
c_area_starty uintl6_t MOALOREREEORIBEZED Y EE
c_area_width uintlé_t HEOPLOEREBEOBE (EY L)
c_area_height uintle_t MHOBLOEREBEEOSE (EHwIL)
min_radius uintle_t MEOFEROR/IME (2~478)
(stepfEL Y HLREWMEZEZRELTLLEILY
max_radius uintle_t MEHEOFEBRORKE (2~478)
(min_radius U EDEZEFHELTLEEILY
step uint8_t X AR, Y AR, £BRHRAOFERETEML (EY L)
(1~51)
At HEEH ANEE 7 RELZR src THE
(dst, work EE457 FLRIZLTLFZELY
& (Ev &) src_width THE (16~1280)
B (Ev+wL) src_height T#E (16~960)
T4A—< v b 8hit LA Ry —I)L (L EVELBHE=Y 1834 )
T—AYA4 X (src_width) x (src_height) x 1/3f k
ERMEE BRMAGIEMD X EEFZ . c_area_startx TIE

FIRAIE D Y EE

g (EY &)

B (Ev+vL)

<AE>

(min_radius + step ~

src_width - 1 - min_radius - step)

: c_area_starty THE
(min_radius + step ~

src_height - 1 - min_radius - step)

: c_area_width THEE
(1~src_width - c_area_startx
- min_radius - step)
: c_area_height TIEE
(1~src_height - c_area_starty
- min_radius - step)

ANEBTHOADFLERET HEEHTT,
c_area_startx + c_area width @OfEA min_radius + step + 1ML
src_width - min_radius - step UT®DI&E.
c_area_starty + c_area_height O{EA min_radius + step + 1LlE

src_height - min_radius - step UTDIELEHEB K S|

L, FlilFEESRESRL T LY,

IBRELTCES
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HhT7—4 7 RKLZR . dst THEE
(src, work EE#G 57 FLRIZLTLZ&LY)
J4—< v bk . 7 RLREEMGIEIZ,

B L-AOHLO X EEE 2/854 k)
B LI-AOHLOY EEE 2/84 1)
FHFRELE-AOFEE 211 k) .

R L1=HA®D score (2/814 )
(FEMIEMmEizsBL T EELY

T—AYA4 X . 8/8f b
J—HTYTF 7 KLR . work THE
(src, dst EEH BT FLRIZLTLEELY)
T—294 X . (c_area_width) x
((c_area_height = step) [/MEELUTIY EIF] )
x 6/81 bk
<HE>

Y=L 4 T4 VT RBERPOT—2EZRELFET,

24 2

HE|IE )
=1L CPU M L A B HE 2 ETHEMEATEETT .
IR ESBL TS,
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fiEER AHEEIL, Src THELE7Z7 FLRADERIZFH LT, Y—9 LT 4 vT 4 VT NEEITL), dst TR
ELE7ZFLRIZ, BRLEAOFDERZEFELE score #HALET,

WMEN 1 DOHBERHBTETHLSILERIZEBVNTIE. BRELOHZEA L. ALHBIBZEFSATRS
BlzH5mBIZIE, BEOELHY FET,

FHEDWEBN LD H D EE
Y—IONT4 9 T4 v TNETE, LEOEZ L. BIBGBEIATHSEEFAL. HDHAPITH

T5., $EOLPLREVRDLAQDEEL. FEODLPMEVRIDAROEEDEDEXEEZFEL
ig—o

O

Y=L T4 vT 4V TNEBTOHERR

FIDEZEX,Y). FErORICETS. BEZRET HERICOVTIE. #Fr 0ARBRALD 48 &
(RHr,ZEERELT, 7.5° §OMBEARZILLET)ELAYET, RISEFTOBIZENEHT
HULMEEICIE, MIEAUTRERAAICKYEBHICLTHWET,

HEIPDEZ,Y). FBrICBTd. Y=L T4 v T4 T LEBHER score 1.
score = | (FIDEEAZ(x,y) THE(r + step) DAFE LD 48 HDEEBDEE) —
(PIDEEAZ(x,y) THE(r — step) DAE LD 48 ADBEENEET) |
THEINET, DIDEEZELERFEZTHEL. 2D score AxREFL., HOFLD X EEE, Y
EEFEIE, ¥ZEr, score #HALET,
HHE. L& score WE#EH--BE. BAEETTROBY LAGYFET,
1. FEAKYPMEN
2. B Y EEZEEHNKLY DS
3. HiDo XEEEHLAKLYDMS

AOLOERMEHIZ DV TIE, c_area startx, c_area_starty. c_area_width,
c_area_height [C& Y., TRDKLSIZRFVET, AOFLORERBHIIANEGRZ EHEE LK
SITERELTL S,

TROFEREHDOA, FLEIZE(c_area_startx + step * n, c_area_starty + step * n)
(NZOULEDEH] OY—I LT v T4 FRBERBELETH., AXANEBRONZEHHS
BEFFrLHIEEE. HELTHELEEA,

src_width

c_area_width

d
<« Ll

src_height 4 \

c_area_height

\
x, y) = (c_area_startx, c_area starty)
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AHEREIX. CPUIC K S EIMBETIENEERFTY,

BAHMUWIBEEITIFZEUTISRLEYS,

RERERM P DEZOY—I VLT v T4 U TNBEERERT S& 512, BREEZ 3 DOEHIZH
E|L. CircleFitting0. CircleFittingl, CircleFitting2 IZ® LT, TNLENFED

dst. work, c_area_startx. c_area_starty. c_area_width, c_area_height Z#E L %
¥, src. src_width, src_height, min_radius, max_radius, step [$RLC®REELTL

AN

DRPIZKBHY—YILT 4 v T4 U TMEMNET LIz, CircleFitting0. CircleFittingl.
CircleFitting2 ® dst fEigIcH S i, HRL-FA®D score L Z#HLEK L. LERFBERHI—F
BN AT - E2REHERETHET, NENEEZERT 52BN THETT .

CircleFitting0 CircleFittingl CircleFitting2
H A H 7B HAHcC
-
N

~

DRP

/
j\

HAA,B,CH., ¥R L-FADscore@T#LLEL.
HEEREN—BEar > HNT 2 2RBRERET S

CPU

/

BRREHDENRZEZFDLELTH, AD—BELFEMNANEGNEL DN A—FEREET 2=

EEE HAT—RIFETOLERYET,
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455 FindContours

FindContours
RMEBRE L. ZOMEEREEH LET

AT« L—YavTF—E2I74)L

r_drp_find_contours.dat

HGN—D 3>

0.90

AVI4TL—2a3vTF—E2H 44X (N k)

206816

ANYEIT7ALI)L

r_drp_find_contours.h

NS A=A BiERL
r_drp_find_contours_t
AN Eid] B
src uint32_t  AHEERO7 FLR
dst_rect uint32_t  HhHT—4 (EREHR 07 KLR
dst_region uint32_t  HhHT—4 (FEEEHR) 07 KL R
width uintlé_t @EEROIE (EZ&)L)
height uintle_t ERngx (E2tL)
work uint32_t —45xTy7OF7KLR
dst_rect_size uint32_t ERIESROKRAL AES% (0~20,000)

(0 ZHEELEEEE. EREBEREIEASAFEEA)
dst_region_size uint32_t {FEEIERORKEHES (0~500,000)

HEBEOEHRTIEE L, HASILEHIFROBBD LR L4

HEEEEL TS,

O ZEEELEGEIE. BEERIIENESHEEA)
threshold_width  uintl6_t ®BHWARLETIHEHOBOME (L~width)
threshold_height uintl6_t ®BHUHAKETIEROTSORMIE (1~height)

AHPEHE ANEER 7 RLR . src TRE
& (EZ L) . width THEE (16~1280. 8 DEHE)
B& (EZ+L) : height THE (8~960)
TA—< v bk  ZiEE®R (1 EYEILHFY 1314 k) F:=1E
8bit LA RT—I)L (LEYELHIZY 1814 1)
(FHEMmEREsRBLTIZELY
T—AH%4X : (width) x (height) x 1/34 k
HAT—42 7ELR . dst_rect THTE
((ER1EER) (src EBHBT7 RLRIZLTLESLY
7+ —<v bk . 7 FLRSGEEMBIEIZ,

WHEBDIMEEROE LD X EEIEE (2/814 k)

WHMEBDIMEEROELD Y EEE (2814 1)

HEBDIMEIEROIE (284 k)

WEBOIMEEROE S (2814 1)

HIFHFHROMBES 4 /31 F) .

EEIERODEET FLR (434 +)

(I mEizsRB LTSI

BiHT—4 CEREROKEG,. 274 —JLEFEA0 (16 /34 k)

(MG EzsRLTZELY

T—3294 X (FBESNF-FEROEH + 1) x 16 /34 +
T+ 1] (FEWHMT—25DOY 1 XTI,
AT (dst_rect_size) x 16 /N FERYET,
HhT—4 7 KLR . dst_region THE
(FREETR) (src LB BF7 FLRIZLTLESELY
I4—<Iv b . T RLRSGEMSIEIZ,
WMEEERTIEI LD XEEE 284 k)
WEEERTHIEI LD Y EEE (2/814 )
(MM EzsRLTZELY
T—AH%4 X D (BETOHIBEERTIEICILOBE) x 484 F
KT (dst_region_size) x 4,8 bERYFET,
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J—9xT 7T 7 RELR . work THE
T—AH%4A4 X . (width) x (height) x 1/31 b
<HE>

WEIREAERPDT -2 ERELFES,

24 L 2

S EIIE A
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fRER

AHEEEIX. src THREINEZ7 FLADERICH L T, MHERHBLEEITL., dst_rect [CHER L =&
SRS ERERICE T H1EHE. dst_region THELE7 FLRICER LE-HHZERITHE7 LD
EEZEEHALET,

ETDOLSBEBREANE LIZGEICE, BEARPTOERDE SIC3 DWMABERHLES . £, &
LEZRZNOBBISH LT, ATFOERD L S GNEEREZEH L. TOFEHRE MEREHRI &LT
HAL. WBEBRT SEI IV OEFEZ TEEFEHRI ELTHALET,

D=

=

ANEGMCERERE LEXR

TEE B

ANBEBRLETRREEN-HBONMEERDOBFERR V. ZAT HBEHBER~DORA 22 L ZOEKNTH
DESICHAETNES, COT—2EY b, RESNEHRBOERSEHAESNERIC, T—2 0K
RT BIHET—41 PEASIKET, COBRGT—INGEALEELET. ERERESRAEDDI L
T. ETCOHEBERERGTETET, Ff-. BEHBEROBERET FLRAEZERTSIET. XET 5%
HIEREMBTEES,

WEBLOERIEEHR

—
2byte | /2byte 2byte 2byte 4byte | 4byte

xEEE V] Y EE 12 s | tasitEgRomEy | | SEEEso7 FLR ]
X EEiE Y iR 12 B SEEERDES HERIERDT FLX |
302 DIEMIER | wipT—4 N

... . [ ] — .. |
0x0000 0x0000 | 0x0000 [ 0x0000 0x00000000 0x00000000 4]

HERER

(XEEAZ, YEEAZ) B
« >

EREIRDEREA
M PEIZER
HEBEERTI2ETOEIILD (X,Y) EEZHN., TROLSICHIBILICTHASNET, SOELZE.
ANEEO—BELEDE S EILE(0,0)ETEHEERTRINATLET,

¥ 2byte 2byte 2byte 2byte 2byte 2byte 2byte 2byte
| X AR YEERE || X YEERE || X AR YRERZE )| X REAE YEE /

#WER 1 DEEIER

U XEEAE | YEERE [ XEEAE | YEEEE |\ XEEE | YEAE | XEERE | Y EEE

— - - T— - - - T— - - T I

R
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e BwER2

T—2 DHAED dst_rect_size Ff=1d dst_region_size [THRE L-EIZEL-BE. LRIE
LIzADT—R2EAIFBLELETH, 35—ADOT—2EEIEHEENSINET, MADT—2EHHL

ERICELEBAIE. T—42HHZEELITFIELTDRP IFREBZETLET, . BKiFT—20OHA

A, BREROBHEHNLRICELZSHEE. BiFET—2EHAShFERA,

AR, ANBEBOI+—I v bELTZERBRERELTVWET, 8bit LA RT—ILHBAASH
FBEF. BRENLUEDESEILZEHEEA1DESEILERE) & LTHRL, BBBRHEEERTLE
ERR

AHREIX, /85 A —42 D threshold_width, threshold_height ITEZHRET 52 & T, BHELE5E
BolEhrEINREEL Y /NSNS, ZTOHIO MBEER] & THERER 2HANSKRMLE
ED

AHERE(E OpenCV O cv: s FindContours BE# M 514k mode [ CV_RETR_LIST. method I
CV_CHAIN_APPROX_NONE Z48E L-BA ERAFDMNEERITLET, =L, HAT+—< v FEHH
BOLDEGE>TLET,

2% URL : https://opencv.org/

KHREEIX, src & work ICEI—7 FLREHEET S EMNAIEETT, LML, KigEElL work THEEL =
BEICNERROT -2 EEEHLANCNEEZED SO, FA—D7 FLRAZEELBRIEIANE
BRI FES,

FE AEEOE AV A REANERICK>TEBYET, A TVHEZRITS-OI2. ARAFMOIERFER
LAEEEHRZ S L T, dst_rect_size & dst_region_size [CEYAEZREL. dst_rect &
dst_region IS[FT—2 44 AUEDAEYFEEEZEY B TTLESL,
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4.5.6

MinutiaeExtract

MinutiaeExtract
RS THER SN SRR AR LET

aAVI7459L—30F—42T74)

r_drp_minutiae_extract.dat

Fis/N—2a >

0.90

aAVI7459L—230TF—4H 44X (N k)

135424

ANYEIT7ALI)L r_drp_minutiae_extract.h
RTA—8 kg
r_drp_minutiae_extract_t
A Ng il SHBR
src uint32_t ANEBEDOT KLR
width uintle_t  E&OE (EY+L)
height uintle_t EROEE (EZtL)
threshold uint8_t “EtDEE (0~255)
minutiae_data uint32_t BEMET_—ANDT LR
minutiae_num uint32_t MM EROT LR
minutiae_max uint32_t s s DRAEZ (1~2048)
e_area_startx uintle_t  HfEBOBIAMED X EE
e_area_starty uintle_t 4B DRI RIB D Y EEAE
e_area_width uintl6_t 4B DI
e_area_height uintlé_t MBS &
A AFME  AKER 7FLR : src THEE
g (EY &) . width THEE (40~1280. 4 DEHE)
BE (BEv+EL) height TiEE (18~960)
TA—< v bk : 8bit LA RT—IL
QLEYELBEZY L8314 F)
threshold ITFILR. ThEBEE LTHRUVLET,
T—4H%14 X (width) x (height) x 1/3A +
1 HH R BRMRGIE D X FEFZ : e_area_startx THEE
(AT (4 ~ width — 36, 4 DfEH)

BURIEB M Y EE{ZE : e _area_starty TIEE

(1 ~ height — 17 )
:e_area_width TIEE

(32 ~ width - e_area_startx - 4, 4 DfE%)
: e_area_height TfETE

(16 ~ height - e_area_starty - 1 )

g (EYtL)
B (Bt

<HE>

ANBEBROY 12— v ZHET 58EETY .

ANERDOEED 4 EYwILIE, B E L THREHREE A,
ANEZEOLETD1EY LK, HMbfEEE L THREHREE A,
HMEARREESRL TS,
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BEaRT—4 7 RKLZR : minutiae_data TiE%E
(HEH) T—294 X © minutiae_max X8 /%A b
(32 ~ e_area_width x e_area_height x 8 )
74—y bk D P RLREEMS,

HH LM a0 X EEE /131 8) |
I LD Y BAEE /81 k) |
W LS a0fRER (1/81 k) .
M LR 0AR (L1~ |
ONTa2Y (2,84 1)

<HE>

7 RELRADEEN S, 8D X BIZ. Y EZE, A, ARh 8/ 4 FEMLT
HhShET,

= L. #HH LS a0HA ninutiae_max B2 15815,
minutiae_max 2 OHFHERADAHALFET,

B EAOERIE O NS, LARIREEYFT,

BHAOARIGEEEI EILDELFE 0 L LT, BEtEYICHEZR - 1=FIC
HAHLEEZEY FTERELIZ8EY FOBHRTY,

MM ESBL TS,

HE A 7 RKLZR : minutiae_num THEE
(H7A) T—294 X C4NA b
J4—< v bk OB LEEME0B 4810 R
<HE>

Mt L= BR8N HASThET,

W L E0OBA minutiae_max ZBA-HETH. ERICHE L-5HH
REEHALFS,

HMIEESRESHEL TS,

24

3

SEILE

el
1213 L CPU LB L A &bt BB THEILENTRTT .
EMIERBESBEL TR,
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fEER AHEEE, sSrc THELE7 FLRADANERZ 2EEL T, v—a— vBICKYEBRDIHR &
PEREHELET, ELWYZa—I v HEETIZHIC. ANBERTHERESATHIBLELRSD
YEY, HHEHERIE minutiae_data & minutiae_num [CHEEDEREBHEZEALES,
AMEEET 21— v EBHAOHEETEITSILNTY, M L-EBHMAE, —fRICETFELEYMA
ZHIRT 2R EQOUNEBNBEIZHEY EFT, K54 TS5 TIE, MinutiaeDelete #EETZD—H%
EHRLTWEY, ##ME MinutiaeDelete #EENDEZSRBL T E &L,

NZa—vy
giilae

YZa—T v TE, BRESNEEROIEEIILLEARDOEY ILOERIZHKE->T, RO
BHAEHELET. Al B8O XEE, YEE, MAMBEADES L TH I DER.
A EDEADABTY,

H H#ER
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Toa—SviiTI, FEEVEILOEAREL EY ILOFEE (3x3 EYILOEHEH) ITL T,

BICHEIEIELEDEDEL (BALE, BMDH) 2hY L. 2EHDBAEFHR. 5EUE
DERIFFIRREHFLFT,

BHEEDHEE. threshold [Tk > TiThh, ANEERDOIEED threshold &Y XEIThILBE
L/’i’g-o

EBEEZEL

£

AAETIEL

- A 2E D555

| (]
HEN

- ZAEHSEILLE D5 E DB

%E EI.E% %ﬁ m) Sk

| [l
HE
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Yo a—Y vt TR, DREHRUNMCEARAOERZMELES . ARIK, YZa—vHET
FEEVELOAYDBEDOMEZ 8 EY FOFERICEBMLTRRENET,

EBEZEL
BEAOAMIEENFET AHNENEY FE1LLT

. 8EvY FTHRET 5,
B . DEEEEEEE

Ev MIEDESIE

- L]
| (] | HEEE HBER
(] | HOL] HCW
[ ] ] [ |
7 R =0x02 75 [ =0x08 75 [ =0x40
- sz & AR
H_ R H (EEE N
LI HOE BN
NN HOE NN

75 [ =0xA2 75 B =0x25 7| =0x2D
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YZa— v TE, src THRELREZ7 FLRAOERICR L, REICY=a—2 vilith 2475 #d
B EIRET A ENTEET,

ChiE. mMmHEMEEOIE e_area_width, & e_area_height. BIRGIEDEE
(e_area_startx, e_area_starty) [C&k o THEEBEEET I ENTEET,

i SR D BRI AL B AR

(e_area_startx , e_area_starty)

width

height

ADEE Yoa—I v R
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AHEBEIL. CPUICK B R BINEETIEMNHEEFET,

2 M FMEBEITSHELUTITRLET,

AERIERLTZa—C v EERET 5L 512, BREEET 2 DOEFICHEIL.
MinutiaeExtractO, MinutiaeExtractl [Zx L T. ThZNFTED minutiae_data,
minutiae_num, minutiae_max. e_area_startx, e_area_starty. e_area_width,
e_area_height ##§%E LE 7, src. width. height, threshold [ZRILEEEL LTLEELY,
DRP 2k BT =a— v HIBMEATET L%, MinutiaeExtractO, MinutiaeExtractl @
minutiae_data fEIICH ASNIZHEET—2%2<7—2 L. minutiae_num D4 AEZEMEST
5ET. PENEEERI H5EHNFEETT .

~

DRP

MinutiaeExtractO MinutiaeExtractl
HAhA H B

— _/ \

VT

Hh

CPU
HAHA,BOminutiae dataz~v—,
minutiae numZzMEL-HHERBRERET S /
FE L
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4.5.7

MinutiaeDelete

MinutiaeDel

ete

HERGR CREA SN A IERERDOBERZHIRL TS

AT« L—YavTF—E2I74)L

r_drp_minutiae_delete._dat

HGN—D 3>

0.90

AT TL—2a3 T84 X (M1 F)

113024

ANYETrA)L r_drp_minutiae_delete.h
NS A =4 BEKRE
r_drp_minutiae_delete_t
A NE i Bz
trust_map uint32_t EREBEROT7 FLR
width uintl6_t ERERBHROE (EY L)
height uintle_t ERERHROES (EVwL)
i_minutiae_data uint32_t ANTAEMET—2DT KL R
i_minutiae_num uint32_t ANTAEEMEHODT FLR
i_minutiae_max uint32_t ANTHHEIBORKE (1~2048)
o_minutiae_data uint32_t HAXhAEBMEaT—420T7 KLA
o_minutiae_num uint32_t HAINBEMEAHDT KL R
work uint32_t J—HITYFOTFT KLR
F£—RE
dell_distance uintle_t £—[EDIEHIEE (0~65535)
dell_probability uint8_t FE—REDEAEERIEE (0~255)
dell_bifurcation uint8_t E—BREODDIEDOBREINFIEE (0~255)
F_RE
del2_distance uintle_t  FE_READOEHIEE (0~65535)
del2_count uint8_t EREOEMAMIETE (0~255)
del2_bifurcation uint8_t EBREODDIEDOBREINFIEE (0~255)
E=RE
del3_distance_s uintl6_t  FE=REDHEH#IEET (RLEZ) (0~65535)
del3 distance_d uintl6_t  FE=REDHEHIEE (E555) (0~65535)
del3_probability uint8_t F=BREDEREFRIEE (0~255)
del3 bifurcation uint8_t EZREDHIROBREINHEE (0~255)
NPT AR 7KRLR : i_minutiae_num TIEE
T—AY4 X : 48, bk
2+—<v bk HIBRAIEE T 2458 a D (481 F)
<ABE>

HIFRLE S DR BRDBMEANLET,

==L,

&. i_minutiae_max 2 OFHERDOANELET,

i_minutiae_num TIEE LT-{EN i_minutiae_max #BZ T35
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ANE#EET—42 TFTELX . i_minutiae_data TIEFE
FT—AH4A X AN EE x 81+
T+#—<v b+ . 7 RLAREELS,

I LR 0 X BEAEE (284 )
LB an Y BIEE 2/8514 k)
HWH LS E0ER (1814 k) .
HWHLEHEEDAR (1814 F)
0IRTay 21814 1)

<AE>

7 ELRADEEN S, $HEAD X BIZ, Y EZ, 3. AM%E 8/31 MM T
ANBEEREFTAALETS,

MinutiaeExtract O#ERZ AN T H15E(E,. i_minutiae_data [Z
minutiae_data. i_minutiae_numIZ minutiae_num D7 KL XA FIEE
L. i_minutiae max [z miutiae max DEZHRFEL TLFEEL,

[(HEIREZITHEVEE]
ANEE —)

minutiae max MinutiaeExtract
minutiae_data l lminutiae_num
[ [0]
Eg HEOM
NFERORKE (7 .
[n-1]
i_minutiae_data l i_minutiae_num
i_minutiae_max
MinutiaeDelete
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(FEINEZITS5HE]

ANER

l

minutiae_max Minutiae

ExtractO

minutia R R
e data minuti
- ae_num

HHRD
RAH

} FE=

(OF

i_minutiae_max

=
HEAD
BAH | )

i_minutiae_data

¥

l

minutiae_max

Minutiae
Extractl

minutia
e_data

FERO
BRAH

R
(0F4

MinutiaeDelete

l lminuti
ae_num

LE3E 9

O}

I

i_minutiae_num

MinutiaeExtract Z R ELE L-HEE, HHRT—2&2<v—JLE#ER%
i_minutiae_data & i_minutiae_num TIEE L7 FLRIZEMLTTS

(A

A OERIE 0 AA. LADIKREREY FT,
BHADARITEIEEIEIOELE 0 L LT, BEtEIY ICHIEZEIR - =B
BALHIMEEXEEY FTRELZ8EY FOEHRTT,
ML MinutiaeExtract OEHESHBL TS,

EREIER
(A7)

FELAR

g (E2€IL)
E& (EvtL)

. trust_map TIEE
. width THETE (40~1280. 4 OEHE)
. height T{E (18~960)

T+—< vk . 8bit
LEYEILHEY 134 )

F—BYA X

<AE>

(width) x (height) x 1/34 k

BFHRNMERATESLDTHAINEHET H-DDEHRTT,
SVHMENEE. ERAENSVEHESNET,
HMEARREESRL TS,

R01US0367JJ0103 Rev.1.03
2019.05.31

RENESAS

Page 101 of 125



RzZ/IA2M J)L—TF 4. DRP Library

H A Ak 7ELR : o_minutiae_num THEE
T—=AH A4 X s 4N b+
T+—<3 v bk o HIBREZOBEROE (4/N14 +)
<HE>
HIROEZOBMAOBRAENShET,
HABMaT—42 TKRLX : o_minutiae_data TiEFE
FT—aH4A X : i_minutiae_maxx8 /34 k
T+#—<v b+ . P RLREENG,

HIH U =4S D X EEAEE (281 F)
HIH =4S Y BEAEE 281 F) .
WM LHEa0ER (151 k) .
HH L= E0AR (L4 R) .
ONRTa2T (2131 1)

<HE>

7 ELRADEEN S, BIRLEZOBFEAD X BIZ, Y EZ, 3l. Amh 8
INA PRI THABEEREZTEASKET,

H At asE, RKAT i_minutiae max ERILCER D=0, T—42H (X
1% i_minutiae_max X HOBRERHY T,

B ADRERIE 0 MNEHE. LARIKREEYFET,
BHADARITEIEEIEIOELE 0L LT, BEtEY ICHEEIR > =8I
BAHIMEEZEY FTRELZ8EY FOBEHRTT,

Sl MinutiaeExtract MR ESEB L TSN,

J—9xT 7T 7 RKLR . work THE
T—AH%4 R : i_minutiae_max X16 /34 b
<HE>

Y- a— I vHIBROLERDIDT—2ERELET,

24 2
HE| G
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fRER AHEEEILX. MinutiaeExtract THiE Lz45#a (i_minutiae_data & i_minutiae_num T
E) LEREDRHRERIC. E—KE. E2BRE. EEREZTL. o_minutiae_data &
o_minutiae_num IZHERADEREBEHREHALET,

BERE 8 AUTICH>T-5EE. REVEBEZITVERA,
E—RE. ETRE. EEREFTTOIREFNFNIZIDTTHERELET,

Ya—IvHHERMEER

(EREER]
IEEMEWERTIIERENMENE
HEF SN TRBREATSEL
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(E—F=E]
FE—RETE, UTF2RDELLADEHEE-LIEFHRERELET,
CERESHABHRNOR T, ALREORERANEESNI-ERICEES S

- EREMNMEN
B LEEOHHANHA5E. RISAAFVRESN, BV TEORHMRTRGRWARESAH ST
HTY,

.-:'r-:

RIS BALIREE AT

F—RETE, FEINIE5HA (BEXA, EEYA) ([THLT, o2 ToEMa (EIZ XB, EiZ
YB) EHEILT. HHADEENR L T, dell_distance E DBEZRAUTOEM - L=,
TOHBRERETDHEHELET,

( XA = XB )2 + ( YA — YB )2 < dell_distance

D /~ dell_distance
/////,\\ HEH R

FEIN B4 O s
a3t

B R

FE—IRETE. RELECBEVTHRRADHEIREZINGT 52 EAHEET,
BEEICHEITBREETOIBRE. FEROERZE dell_bifurcation f§ LI-ETREHEZITVE

.a—

HoT, PRRITE T EREOFHEIUTICHYETS,
{( XA — XB )2 + ( YA — YB )2 } x dell_bifurcation < dell_distance
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B 2= &0 B 2 #i
MEShiziy
s [

4 o O ]

B ES LA EEADES FIDEY IR IEEDEE
FEZH1/[dell_bifurcation]iEshT
MR RIFHIBRE AL

ERAENMELMEEDRETE. FEH S I2BHMADERAEDIERN dell_probability &K U/NELY
5E. TORBRIIEREDERMMIBIZVSOH. BESNET,

THE. EREICEABREIIAVTLARADOKREIIMFESINET, FRRIE. EREDER X
dell_bifurcation A dell_probability K Y /NS WMGEICKRESINET,
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=

ERE 30KRFHEDFHERD
dell_probability=30, dell_bifurcation=1 QiH& BREHESND
ERE 45 O 45 O J

m| 200 13 200
25 0 GREIRLSIRE
8
BRI &R

13x3=39¢& % Y
dell_probability=30, dell_bifurcation=3 DiF& BREHEMNSHND

ERE 45 O 45 m| J
O 200 13 |:> 200 13
25

O emmcsznsz

BRI PRER

EEICEZREFTHHRVESIL, dell_distance 20 ZHEELET ., EREICKIBREZITHA
LMEAIEL. dell_probability [C0#EELET,

dell_distance [Z 0 ##EE L dell probability 20 Z#E L-H&F. E—REODNE (LT
FtH A,

[£=RE]
FEZRETIE, LTOFHZEEHR LR ERELET,
AR ENAHEEN SR T, MR EE SN ERICEE SN -BARULEET S
BHANERTIESILBE. /A XABEICE > THBRENIREL TV HEENHD2HTT,
FIRETE, FE S8R (EE XA, EEYA) [T LT, thO2TORESR (EE XB, E
BYB) EHBELT, FEHSMARHEANGRADBEE, UTOXZE I 8= del2_count &
UEHo-158. FEShHARFBRIIBRESNET,

( XA — XB )2 + ( YA — YB )2 < del2_distance

FEHSNARERANDIERDERIE. UTOXEH =T HERMN del2_count AL LH =155,
FEHSINABEREBRESNETS,

{( XA — XB )2+ (YA —-YB )2 } X del2_bifurcation < del2_distance
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del2_count=3 DiF& del2_distance
3 /— FEHEhDAHEA
e
[2]
H 4 del2_distance |45
O sma *t % 5 E F42HBHDTEH SN AHHH

BIRETE. REQEICBEVWTHRRADHIRZEZINGT 52 EAHEET,

del2_count=3 DiF&

. M= &R BREHE
= E g_q_/ N
BEShZL
Bk [ :
[
2 D il
L]
L ET DR OB E il E S LB A DB E
BEAZIOHOTRESIE

Ly

BEIC K BBREZTHOLEVEAIL. del2 _distance [0 #BELET,
del2_distance 20 Z¥EEL=5EF. EREOVREBREITVEE A

(E=R=E]

BZRER. B—RE. ETRFEZTOLRICRELEZTVES,
BREDEFHEIE-—RELRLTTA, BHRARLT ES5BEFLEHT) NMESIZVSEEICLREEZ
TWET ., FEShAFHR (EE XA, EEYA) B2IE0ES(E del3_bifurcation 2k 5RE
MENBEET, ERAROBFHRIE (EEXB, BEEYB) &LFET,

BHANR—DOREADBEE, del3_distance s NUTOXEH-THBEE. REHESIET,
GCEBEY EMHADIZEAIE, del3_bifurcation=1)

{( XA — XB )2+ (YA —-YB )2} x del3 bifurcation < del3_distance_s

BHANELLEFDIEEF. del3_distance d AUTOXERB T HBEIL. BREHENSLE
. CEEES RN HRADIEEE. del3_bifurcation=1)

{( XA — XB )2 + ( YA — YB )2} x del3 bifurcation < del3_distance_d

RO1US0367JJ0103 Rev.1.03 RENESAS Page 107 of 125
2019.05.31



RzZ/IA2M J)L—TF 4. DRP Library

D del3_distance_s D del3_distance_s
Fr=EEH PrZEEEE
L3 [E
R R R

N~ A

RSN HEHER FEIhLSEHER

O

ﬁ\{
D del3_distance_d del3_distance_d
%\%

B HEE B HEE
& 5 R - 2 5 R Wk
BEEHR \ %Rﬁﬁ%\\//[]
EE SN HHEE B SN B
O e
L] s

EZREEF. FE-RELABIZEAENMEVBEORELTHOAET, Thiddel3_
probability & del3 bifurcation iMEbh., EFHEIE—BRELRAHETT,

BEEEIC K BRREZITHALMES(X, del3_distance s & del3 _distance dIC0ZEELET,
EAEIZLZBREZTHLEWNEEIL. del3 _probability [C0ZEELET,

del3_distance_s & del3_distance_d IZ 0 Z$8%E L del3_probability [Z 0 #i5E L1=15E&
. EZREOVREBIFIITVEEA,

F—RE. ETRE. FEREEZINTITLLBVRERFREILELFET,

EE ZL
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4.5.8 Thinning

Thinning
MR LB EHH LET

AT« L—YavTF—E2I74)L

r_drp_thinning.dat

HGN—D 3>

0.90

AVI4TL—2arvF—EY4X (N4 k) 119872

ANYEIT7ALI)L

r_drp_thinning.h

NS A—5 BERS

r_drp_thinning_t

A UINE it} Bl

src uint32_t AAF—4240OF7 KL R

dst uint32_t HHF—42DOF7 KL X

width uintle_t @EBOIE (EY L)

height uintle_t E#OES (EY+L)

result uint32_t WMEBEEO7 KL X

top uintd_t 1: biGDERNESH Y
O: bInDERNEL L
ANEGZEAEILGEWMEEIX L ZHBEL T,
ANERZESEL TLEYT HI5E. ANBEZRITERD Lk
H-2EEF1EEELTLEEZL,

bottom uint8_t 1-TFTH#OERNEHY
O: FTimDERNEL L
ANEBZEAEILGEWMEEIF L ZHBEL T,
ANERZESEL TLEYT HI5E. ANBERNTERD Tkl
H=25HEF 1 EHRELTLLZEL,

step uint8_t 2R L WEDFER
O:stepl
1:step2
FHEEDLIEIL stepl FIRELTLEELY,
BE B DLIEIL step2 FIREL TLEELY,
HMFRERESBLTSEEL,

reverse uint8_t o B EMRIELET
1: EO e LES

threshold uint8_t —{E{LDEAE (0~255)

At HEEH ANEE 7 ELR . src TE

g (E2€JL)
B (Ev+tL)

: width THEE (128~1280. 8 DEX{E)
: height TIEE (16~960)

TJ4—< v bk : 8bit LA RT—IL
QLEYEILBEY 18/ F)
OIFE. 1uLIFBELTHRNET,
T—=4H%14X (width) x (height) x 1/34 k
H A ER 7RELR . dst TIEE
® (EYL) : ANEBERLC
BE (BEvtwL) - AKEHBERL

RO1US0367JJ0103 Rev.1.03
2019.05.31

7+—<v hk : 8bit ¥ L1 R7—)L (0 or 255)
(LEYELHY 1L/814 1)
E%0,. B% 255 £ LTHALET,
F—AY4A4 X (width) x (height) x 1/31 k
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MIBEER 7ELR : result THTE
(src, dst EEH D7 FLRIZLTLESLY)
T4 X s A4INA b+
T+ —<v b D AN ERICERELEES®ILE 41 R)
(O~width x height)
<HE>

MRIEOVIBZTo#EREL T, BH2ZER (L LIEXBH2ZRA) ITEE
LEEY L BERMT H5EETT,

B#NER (L LLERB2ZR) ITEEL-AHN O TH-=5HE. MRt
DUBNMET LI EEZTRLET,

HMEESRESEL TS,

24 3
HE R a]
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fRER AHEEEIL, src THELREZ7 FLRDEREZfEEL. B2 (£ LLIEXERS) OMBIEETL.
dst THE L7 FLRIZHBIEDHERZHALET, result TEELE7 FLRICARSZE
(BE2%ER) ICEBLEEVELHEREALET . UTOHRBIZHELTIL. reverse DEREH O
DISEEEEELET, reverse DREN 1 DIHFEIL TR ZRICERET S & BN ZHICE
HI 3] ICRABATT IV, ZEEIEAAT—425 threshold ##B 2 1=15&I1XH. threshold
LUTOBEIFEE LTHRVET,

OA =

w

ANT—4

MBIEETSEE. AMSZRICEEIT 7TV ALICEDEZRYELLEZTSBHENHYET
M. AHEETIE Zhang-Suen D7 ILT ) A LEFEAL TWET, Zhang-Suen D7 )LT 1) X LlE 2
B4 (EEL stepl. step2 EMUET) OMEBEXHIZITLET,

stepl & step2 TNENICEFNZRICERTIELIFEL. FHIEEFEEI L ZHDE LS
3 x 3EVENZK>TROONET, AHEETIE, BERUEBICEVLDTANEROERENDE Y )L
FELLTHRVLET,

stepl 3 L< (L step2 DB ZEITSTBFIT. BN ZRICERLELEV ILIEET H5HE
(result TIREL-OEBHZERA LLL) . HABERICHASAHEREADEGRICEEL. BIE

DA stepl #5 step2 &, step2 15 5 stepl DB A EHEETLET,

stepl 3 L<[E step2 DUEBETHBFIC. BRAPZEICERELEZE EINFELEWEGS
(result TIRE LI-LEBHERN0) £, MRIEEERTLET,

DEMEETSHEE, HEESN-L2TONET, BN ERICEELEEVEANFELLELCLED
FT, RYRLBEZITVEY,

REBEOZARKEZEET 5012, B ERICEELEEI AN FEET SEETHHRILERT
THENTRETY, =L, HABEGRITHBRIEATET S TOGVEPHERIZGYET,
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Src

dst
»
OA =

stepl step2

ﬁ BHESFEIZERLEESEILR
HABEITNIBEETS
O E 2EIH®
A AIRgER
HABEITNIBEETS

dst

SEB®
mEBFER

AHBEEE, NBLEEZITS>TULWEWMES, src & dstICR—7 FLRZBET S EMNAIEETT,

IE ZL

4.6 Other

4.6.1 ReedSolomon

ReedSolomon
Reed-Solomon FFEZAWW=RYETEZ LT3 (RIRZIEXERE)

aY749Lb—230T7T—32T74)L r_drp_reed_solomon.dat
P VACERI = 0.91
avI749L—arvF—494X (N4 ) 118848

~NYEIT7ALI)L r_drp_reed_solomon.h

NS A—=8 BERKS

r_drp_reed_solomon_t

AN i) £5 B
src uint32_t AAF—4240OF7 KL X
dst uint32_t HHF—42DOF7 KL X
src_size uintle_t AHRTF—4294X U k)
check_size uintle_t BETF—4HA4X UN( )
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A EE ABhT—4 7ELR : src THRE
T—=AH A4 X : src_size THE (2~254 /81 k)
1B/ T— % C IS—ETE#{T3T—4 (1~253/34 b)
BRET—4 T IS—EEZT5EOI a— KTRAMEhE=RET—4
BET—8Y4A4X :check size THEE (1~127 /31 k)
src F—A4%4 X(src_size)
A

v
BRET—4 YA X(check_size)

BT —2RUOBRET 2. V- FYROEUHSIVI—RLEHEREZEARD

L/ij_o
I a—FERE, FBZIEXOORDZEHMMALSBTHAZ EEZRBELTLVE
j_o
HhTF—4 7RKLR - dst TIEFE
T—AHY4A4 X :src_size + 1/\1 b (ZS5—ETIEHR)
BHRT—4 GTEFH) C IS—ETIEEFADERT—4
(Y4 XFADT—E2DERT—42 EF—)
BET—4 GTEEH) T IS—ETERADBRET—4
(A RFIAAT—2DOBET—42 ER—)
IS—ESTEHR C IS—ETEHREZTRIT—4 (A/N1M k)
dst T—HY41 X(src_size + 1)
T e [
KIS—ETIEHER
B AILE 1
SENIE A
fiZsn AL, src THESNFEADT—RICH LT, FEOLHKICHELEY—KYOEVUHFETI—

KZ{TL\, dst THESN=7 FLRIZSTEFEADT—2 L IS—TERBREZHALET., EFEDER
BZIERXEHRTE L=UMEEIL. ReedSolomonGF8 #AEZ AL T & LY,

J—RYBOECHFSTI— FOMLH:

s HOATFTIT4—IL K : GF(29)

- AOTERORBZIER DXBH XA X3 X2+
s URLBIZYDE Y L 8

IS—TEDRKRBHAFST—20RZEICAMENS TS5 —FTERR] [CBRMShES,
IS—FTEICRYILEEHESE T0) . RMLEEEE 1] ABMShEYS,

IS—ETIERREA Y VlkILEIE. Floor( check_size = 2 )¢#HYET, - T, check size
IZ1ZFELEEE., STERIThhTHAT—2EELLERA, TS—ETEHRICIZONEASH
F9,

AHEEEIL, DV FO—LEH, 12— Uy FERE, FzUBER, T5—EEEHQOIEZECTI—FL
BETWET, IS5—MENEEIE, SV FO—LBEHTREZELLET., TS5—AHIHEEF.
IS—EEHFETITVETIS. T5—OHNAELHEDITONT, A—Y Uy FEREZELEIS—EES
DUBERARECAYFET,
HoT, AAT—EDIS—HICKVNERBRNEELETS,

EE AAT—ERDIS—HMNETERMREL D VARLBE LY ZVEEIE, RITENRET LS ENHY F
T IRETELIFIFRERTI—FREBETS5E T, T5—ETEICRBRLTWADIZ TTS5—iTIEMRER]
MR (1) E456F, IS—TEHEVWYURILELEET S EEHYET,
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4.6.2 ReedSolomonGf8

ReedSolomonGf8
GF(28)?) Reed-Solomon ff5ZAWV=RYITEZ LET
aAYI4HL—arTF—4T774)L r_drp_reed_solomon_gf8.dat

LA P4

0.91

aAvI749L—23vT—4H%4X (U3(4 +) 120352

ANYETFALI

r_drp_reed_solomon_gf8._h

NSA—5 BERSL

r_drp_reed_solomon_gf8_ t

AN i B
src uint32_t AHTF—4H2D7 FLR
dst uint32_t HhaT—4207 FL R

correct_addr

uint32_ t IS5 TEREHNTETFLR

src_size uintle_t AHRTF—4294X U k)
check_size uintle_t BETF—4HA4X UN( )
primitive uintle_t Ho7HEOFREKSERX (0 ROFEME LSB £T5)

X8+ X4+ X3+ x2+1 H/ET HHEEIL 0x11D

AinEE#E  ANT—%

7ELR : src THRE
T—294 X : src_size TIBE (2~255/31 )
BRT—42 CIS—ETEZ1T5T—% (1~254/34 k)
BET—4 CIS—EE2F5E0I a— RTHMEhE=-RET—4
BET—42Y4M4X :check _size THE (1~127 /81 k)
src F—A4H4 X(src_size)
A

v
B®RET—H YA X(check_size)

BHRT—ERUBET—41E. V—KYOEVHE I a—KRLE-REREEZ AN
LET,

I a—KFERIE, FIBSEROORDFRMMALSBTHD EEHELTLE
ERR

SEFRE LT, HOTERDRZRBLERY MLRBORISE, a®, al, a2
[Zxt LT, Ox01, Ox02, Ox04& %Y £9,

HAT—4 7 RLR : dst THE
T—AH4A X . src_size
BFHRT—42 GTEFH) T FTERAHDERT—4
(A4 XFEBRT—F EE—)
BET—42 GIEEH) CIZ—FTERADBRET—4
(A XEBET—2 ERE)
dst T—H Y41 X(src_size)
A
.
BRET—4 Y4 X(check_size)
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IS—fTEH 7ELR : correct_addr THEE
T—2HYA4 X 184 bk
<HE>

D—RYROEVHSTI—FOBRELEALES, Ta—FORRE. T5—
HFETELEBICHRYET, ANT—RICT5—HEVNGEEIF0EZHALET,
TS5 ATEICKRBLIGRFOXFFEHALET,

24 1
S E |0 A
RN AHEEIL, src THESNFEAAT—ZIZH LT, FTREOEHIIHELEZY—FYROEVHFSTI—

F#4TLY, dst THEINET7 FLRIZETEZFADT—4. correct_addr TIRESN=7 FL R
ICTS—(TE#HZEHALET,

J—RYOEVHSTI— ROEH

A7 I4—LK - GF(28)

- AOT7ROERSES - primitive THEE
L URLBIZYDEY B8

HOT7HRDFRIBSER T, OXDFEHELSBELTHRELET,
BIZIE, x8+ x4+ x3+x2+1 ZHRET HHEIL. primitive [20x11D #FHELET,

J—FRYOEVHFETI—FIZKBE IS —ETIEHIE correct_addr TIRESN=7 FLRIZHEHS

NET, TT—ETEICHILI-GEIEETER. kB LI5S OXFF A¥ correct_addr THREIN

7 RLRIZEMENET, TS—ETEICEBR LGSR, STERTOATEAT -2 EEELEE
Ao

IS—ETIERREA Y VlRILEIE. Floor( check_size + 2 )¢#HYES, - T, check_size
IC1ZBELEGS. STEEITONTHAT 2 EELLERA, TF—ETEHICIFOELHLLIF
OXFFAHAINET,

AL, DU FO—LEH, 21— Uy FERE, Fr UK. I5—EEHOEETCTI— FAL
BEITVWET, I5—HERVMEEEF, YV FO—LABHTOREZELELES., I5—HHIBEE.
IS—EEEFEFTITVETS, T5—DOHEMNELHEDZIZTONT, 22—V Uy FEREELEIS—EESL
DNBERMNKELSHEY FET,
HoT, AAT—E2DIS—HICKVNERBRMNEELETS,

FE ANT—FADIS—HMNETIERRER D VAR &E Y ZIMEEE, IRETENRETDHELHY FE
T BRETELEAELRTI—FREBETSIET, I5—TEICKBLTWWADIZ TZS—TE#HI M
KB (OxFF) ¢4 5T, IS5—TRHEWSURILEERTT DB EEHYET,
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4.6.3 Histogram

Histogram
ANEBOER NS LEERLET
aAvI749L—avF—47740L
Fis/N—2a >

AT L—2avTF—EH4 X (N1 F)

r_drp_histogram.dat
0.90
82496

ANYEIT7ALI)L r_drp_histogram.h
INTA—4 BiERL
r_drp_histogram_t
A UINE it} 5 EA
src uint32_t AAF—4240OF7 KL R
dst uint32_t HHF—42DOF7 KL X
data_size uint32_t  AAF—4% UM )
mask uint32_t <IzxH45F5—40OF7 KL X
ranges uint32_ t EX FSSLOEVOBEEEEBEDT7 LR
hist_size uintle_t xR K55 LOECOEK
accumulate uintg_t RETISY (0O-HME. 1: 8%
At EEH ART—43 7 ELZR . src THRE
(dst, mask. ranges £EE#4 57 FLRIZLTLZS
L)
T—2H : data_size THEE (256~1,228,800)
T+—<3v bk :8bit (1 7—4233Y 1/34 k)
FT—AHY A X - data_size x 1/3( k
HhT—% 7 ELZR . dst THRE
(src, mask. ranges £EE#4 57 FLRIZLTLZS
L)
E > DE : hist_size THE (1~256)
T+—<3 v bk CEH (LEYEY 484 +)
accumulate MFRENRIBEORIL, dst TIEEINI-FEE
DEHFHIHZALEINTEECOMHAEL T Y FET,
uint32_t DRXEZBAIGEE. RREOEFFIZHY
F9,
HMIEAERESBEL TS,
T—394X - hist_size x 4,31 b
EViEE 7ELR : ranges TIEE
(src. dst, mask L2457 FLRIZLTLEZELY)
EUEROMESE  : hist_size + 1
T#—<3 v b+ : 16bit (0~256)
OBEHDEVDTIRR% ranges TIEELE=7 KLX+0 O
1 8) ICRELET, 0BEDOE>DLRE% ranges Tih
L7 FLAR+2 (N1 b)) IZRELET,
1BBDOEVDOTRIE ranges TEELET7 KLAR+2 (N
A4 b0) IZERELEIZHEY FET,
T—294 X ( hist_size + 1) x 2/8( k
<HE>

2TOEVOTR - LRZEH/RELFEFT, i EEDE V(L. ranges THEELET
FLR+IX2 (N ) [TERESNIELLET, ranges THREL7 FLX+i
X242 (I8 k) IZRRESNERBIZHEY ET,

ranges THRET HIENERIL. hist_size+1 EADEERELTTFELY,
HHEERESR LTI,
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IR T—4 7 RKLZR : mask THEE

(src. dst, ranges £ELS57 FLRIZLTLES
Ly)
mask [Z 0 ZHET 5 E TRV EREEITEMIZLY £T,

T—3H CABT—2ERL

74 —< vk :8bit (L F—433Y 1/84 k)
OLUNDEZERRESNIGEEDAER N S LEAD b
LET

FT—a94 X CABT—R2ERL

<HE>

RRAYT—AD 0 UNDEERESNTVWIANT—EIDER NS LEDD

v hLET,

HMEERESREL TS,

24 2

SENE el
f=72L CPU R L A EHE DB THENENTTHETT .
ISR ESRL TS,
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L AHEEL . SrcTHELET FLADTF—2DER 55 LAOBEHEFL. dstTHEELET KLRIZ
HALZET, data_sizelZBEBOT—4HA4 X (=ExFEX) ZEETHET., UTOXLSICEHED
ANDEREICAZY EFT,

o an 70100 130 150 186 216

ANT—4 HAT—4

AHEEIX. hist_size. ranges%#EALTCEVDHEERETEET,
hist_sizefAOEVDERETRERET 57012, hist_size+lAOEVDEAEZHEELET .
IZBEOEVOTRIEZZ KL ARrange+i X2I2RELET .

iIZBDOEVDOERIET KL Arange+(i+1) X 2[2/ELET,

UTFICI+EDE AREETSHEDNHIERLET, HITHIFBDOE VI Z TR, 2552 LR ELT
BELTLET,

TFLA H o EE

ranges+0 0

} o#BOEY
ranges+2 40 } 1ZEDOEY
ranges+i } SERDOE Y
ranges+g

ranges+ix2 X } IEROE Y

rangest (i+1) =2 256

0-39 40-69 70-99 .. .. Xi-255

AHEElX, maskZFEALTCER NI SLZHIY T B3T—2%4TRYTHENAARETT,
TRIT—ZIZ0DENA>TVWRMEFEDT—RIEER FFTSLELTHYY FERT., OLSDEAA
STWAEEBOAER TS LELTHD Y FENET,
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OLLS DRI D #H
EX NI S LIZREE ]

0LLS} O 7E1E

0D FaEE
TR T—4

AHREIE, accumulate2FRAL T, EX M S LDEDCEREL RIEFRIRT H5EHHAEETT,
accumulatelZ1%EET 5 &, dStTHEELZ7 FLRADER M S LDKHEREHZAAATHHIEL
L#EF, accumulatelZ0%EET L. EX RS LOMBHEIZFLTOIZHEY FT,
H-TREBETSHAIE. EVEE (hist_size, ranges) LB TCEF A, TEEBIZE-TE
#N4,294,967,295 (=2%2-1) ZBADHEIE. 4,294,967,295[CBFYET,

=8 VAEIRE!

accumulate=0 m =
e L = =
= = | = ||
T = = I N
i [ e = [ B
i i o | s | s
1EH 281§
=
O o]
| =
= =
= =
accumulate=1 — = i =
| B | .| = B
= = [ E= )|
EEEE = = =
N . = il
T o o [ = &0
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AHEEIL. CPUICK 2D EIMEEITSENHEET,

accumulate=0MERFEICH LT, JAHNVEBEITSHELUTISRLET,
ANT—2EIDDMEEHIZHE|IL . HistogramO, Histograml, Histogram2(Zx LT, FHENFT
EdDsrc, dst, mask WMEIZHLT) | data_sizeZiEE LEY, rangesthist_sizeld[ L&
FELTTFELY,

DRPIZE B ER RS LDEHMNET L%, Histogram0, Histograml, Histogram2®dstfaE
DEEVOEHRECPUICKYMET HETHEINELZERT H5ENARETT,

~

DRP

ADTF—4 HistogramO Histograml1 Histogram?2

CPU

accumulate=1DHREICHE T, SWIHNEBHFITSFELUTISRLET,
accumulate=1MRER (L. accumulatelZ&k 2 RENTRNTET LFRIZCPUIZK > TdstiBE D&
ECOEHEMET 2ETHENBERIRT 2ENTAFETT,
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accumulate=10) &5

®&T—4
HistogramO
accumulate=10) £i&
BRT—4 > + »

Histogram1

accumulate=10D B &

Histogram?2 J

_ /

DRP CPU

-
&

AHgEEIL. OpenCV @ cv::calcHist B# M 514 narrays IZ 1. channels[]IZ{0}. dims (< 1.
uniform IZ false ZHEEL-BE LEASOHERIPBONET,

%£3#URL : https://opencv.org/

ZL
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5. DRP Library fEfB A%

KIA 77V EEATHEHE. DRPOWHHL, a7 47—y arF—20Ou— R ERLETYd, £
o, ar 74 0 b—var T =T LIlRTGA—ERNR LD, T a7 = a T 2D
HEZ D LITRTA—=FDORTEEIT> T E,

FERRIZ DRP Library Z i L7 7 v 7w 77 AOFEMIX, TRZIA2M 27 )v—=7 2D Barcode 7 7'V 77—
v ar /— b (RO1AN4503) | #ZH L T 7Z&0,
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6. BEERFaIAT

2—YP =X =T =R =T
RZIA2M 7 )V—7 a—H—X~v==27 /)L »— K7 =7 (ROLUH0746)
R EN R AT L7 b E =7 ZAR— A=V NB AT LTLEEY, )

WX =a TN VT NI T
RZ/A2M 2~ /L—=7 DRP Driver == —+#— X~ =27/ (RO1US0355)
(B ENAF AL 7 fR=V AR—L_R—UNH AR LTLEEN, )

Rz/A2M 7' ).—=" 2D Barcode 7 7’V /—3 3 >/ —  (R01AN4503)
(BHRAENZ Y AT L7 ha =g AR—L =V NHBAFLTLEEY, )

2—WF— =TI BREREE
NFP AT L7 hu=7 AHAPRESE (e2studio) (ZBIL T, iz /L x AL he=2
AR—=L_X=T P AFLTLIEEN,

TIZHANT T T—rT I =N =a—A
(RFOBEBREAFTAICIIART R =L hr=r 2 BRVWESbELE I, )
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Rev. %*17H BETHRR
R— RA Uk
1.00 2018.09.28 — FRET
1.01 | 2018.12.28 6 |&1.1 DRP Library DHEE—EIZ LI T O#EEEE M
- Prewitt
* Opening
* Closing

- ResizeBilinearFixed
» ResizeNearest

- CircleFitting
- Histogram
7 2 BES RENESAS e2 studio D/N\—2 3 0% 7.3.0ICEE
8,9 3T7ANER AT 9L— a3 0T—8, AyFT7A )LEEM
10 4.1 DRP Library £#:D&HH D EINIEDEREA %80
11 4.2 Simple ISP E&H0
16 4.3.1 BinarizationFixed fERIHNDSE URL #EE
22 4.3.4 Dilate

/185 A —4 17 top,bottom DERBAE LR
REEMNSE URL 2L E., HRBEZBR

24 4.3.5 Erode
/85 * — 43 {3 top,bottom DERAZ LR
RGNS E URL X H, HRBAFET

27 4.3.7 GaussianBlur
/85 A —4 17 top,bottom DERBAELE R
RGNS E URLZERE, RBAEXZERE

28 4.3.8 MediaBlur
/NS A—4A1H top,bottom DEREAEEE
RGHNDSE URLZERE., HAZESE

29 4.3.9 Sobel
/NS A—4A1H top,bottom DEREAEEE
RERDSEAEER

31 4.3.10 Prewitt Z&H0

35 4.3.12 UnsharpMasking
/185 A —4 17 top,bottom DERBAE LR
RGNS E URL ZEE, RBEEERE

37 4.3.13 Opening E:BM0

40 4.3.14 Closing ZE;&M0

44 4.4.2 Bayer2Grayscale
/185 A —4 17 top,bottom DERBAE LR
RGNS E URL EZEE, HRBEEERE

56 4.4.6 ResizeBilinearFixed

24 L% ResizeBilinear (/3 ') =7 ##[M) M5 ResizeBilinearFixed (/34 1)
Z7& - BERBE) ITER

AL AEME ANEBOIE. T—294 XOEHEEE

BHEDEE URL ZEE




Rev. %178 HETNE
=y RA Uk
1.01 2018.12.28 57 4.4.7 ResizeBilinear ZE;E0
59 4.4.8 ResizeNearest Z3B1i
63 4.5.1 CannyCalculate
/8T A—4A1F top,bottom DEREAFEZEE
fREEDEE URLEZER
67 4.5.3 CornerHarris
RGO, 2% URL, BRBEERE
69 4.5.4 CircleFitting Z3810
96 4.6.3 Histogram E;E/0
1.02 2019.04.15 6 % 1.1 DRP Library M#8E— & (2 LU OHEEEEM
- Laplacian
- Bayer2Rgb
* ImageRotate
- Affine
* MinutiaeExtract
- MinutiaeDelete
* Thinning
- ReedSolomonGf8
89 |3 IJ7ANER AV T74 9 L—23a T4, AYET7AILEEM
12,13 | 4.2 Simple ISP
4.1Simple ISP JRAvy /R %ER
N=UavERITHEWW—Tay, avIqaFdL—YavTF—AaY9,4 X%ER
INTA—51 width DERBAZER
34 4.3.11 Laplacian Z;BM0
47 4.4.3 Bayer2Rgh ZE3&/N
54 4.4.5 ImageRotate BN
61 4.4.9 Affine  ZE3BA0
74 4.5.5 MinutiaeExtract ZE3BH0
81 4.5.6 MinutiaeDelete ZE38H0
91 4.5.7 Thinning E;B/0
95 4.6.1 ReedSolomon
s ANWF—4 44 X src_size DERKIEEE
- A AEEH, fRER. IRDRHER
97 4.6.2 ReedSolomonGf8  ZE3EHN
1.03 2019.05.31 40 4.3.13 HistogramNormalization Z38/0
43 4.3.14 HistogramNormalizationRgb 380
62 4.4.4 Bayer2RgbColorCorrection Z3&i
66 4.4.6 CroppingRgb  Z3&/0
71 4.4.9 ResizeBilinearFixedRgh 380
88 4.5.5 FindContours  ZE38/0
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